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I. EXECUTIVE SUMMARY 


STUDY PURPOSE 


The purpose of the Wonderland Connector Feasibility Study was to assess how best to connect the Blue 
Line with the Rockport/Ipswich Commuter Rail Line in the vicinity of the existing Wonderland Station. 
The mission of the project was to provide passengers in the region improved access to Logan Airport and 
Downtown Boston, while minimizing environmental and operational impacts and maximizing return on 
the MBTA’s investment. 


STUDY AREA 


The study area is located in the City of Revere, bounded by the MBTA’s Blue Line and Wonderland 
Station on the east; by the MBTA’s Rockport/Ipswich Commuter Rail Line on the west; Shawmut 
Avenue on the north and Kimball Avenue on the south. 

STUDY WORKSHOPS 

Two technical workshops were held on September 18 and October 2, 1997. Participants included 
representatives of various MBTA departments, Central Transportation Planning Staff (CTPS), Transit 
Realty Associates (TRA) and the LSTS Team. These sessions facilitated exchange of ideas, opinions and 
experiences relative to the site, project and connection. 


GOALS AND OBJECTIVES 


With the help of workshop participants from the MBTA, CTPS, TRA and the consultant team, a set of 
study goals was defined. 
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Improve transit connections and reduce travel time from the North Shore to 
Logan Airport and Downtown Boston 


Increase MBTA ridership 














Coordinate Commuter Rail, Blue Line and local bus services 








e Minimize negative impacts and disruptions to existing Commuter Rail and 
Blue Line operations 






Optimize the efficiency and benefits of the MBTA capital investment 





Leverage public/private investment 






¢ Maximize air quality benefits and minimize traffic congestion impacts 


Minimize wetlands impacts 






e Minimize negative neighborhood impacts 





¢ Maximize Wonderland area development initiatives by coordinating with 
community development goals 






Encourage community support for the project 
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ALTERNATIVE DEVELOPMENT 


Through the workshop process, a long list of alternatives was developed. Alternative Fact Sheets were 
produced for each of these alternatives containing operating information, vehicle requirements, costs, 
impacts, etc. 


Mode/Technology 
Hecto Shuttle Automated People Mover (APM)/ Hecto-Metric 


AGT Shuttle Automated People Mover (APM)/Light Automated Guideway 
Transit 


Bus/Alternative Fuel 40’ Commuter Buses | 
Blue Line Rapid Transit 



















The alternatives were screened by applying a two-stage evaluation methodology. The first step was to 
apply a “fatal flaw’ check with regards to meeting the Project’s mission with regards to Logan Airport 
and Downtown Boston access, constructibility, operational feasibility, community and environmental 
impacts. The second step was a value criteria step with a rating on a scale of 1 to 5. The criteria 
consisted of: capital costs; operations and maintenance costs; intermodal connectivity; travel time; 
neighborhood impacts; technology compatibility; economic growth; environmental impacts; 
constructibility; ridership growth; consumer appeal; and, Blue Line extension compatibility. The results 
of the screening produced the short list of alternatives, which is shown in the following table. 


The short list of alternatives was then developed in greater detail. Operational analyses were conducted 
which evaluated the impacts of each alternative on Commuter Rail and Blue Line operations. A detailed 
assessment of constructibility of each alternative revealed their environmental impacts, neighborhood 
impacts and construction requirements. Capital and operating and maintenance (O&M) costs were 
developed for each alternative. Ridership and revenue estimates were calculated by CTPS. 
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SELECTION OF THE PREFERRED ALTERNATIVE 


The short list of alternatives was evaluated based on a group of quantitative criteria (costs, travel time, 
ridership) and qualitative criteria (constructibility, impacts, economic growth, intermodal connections, 
etc.) The result of this evaluation was the selection of the preferred alternative: Blue Line South. This 
alternative was proven best in meeting the goals of the study, providing the most cost-effective method 
in connecting the Rockport-Ipswitch Commuter Rail Line and the Blue Line near Wonderland Station. A 











summary of the alternatives’ statistics is presented below. 


Blue Line South 
Alternative 
Description: 


Blue Line North 
Alternative 
Description: 


Hecto Shuttle 
Alternative 
Description: 


At-Grade Walkway 
Alternative 
Description: 


Lynn Busway 
Alternative 
Description: 


Blue Line Blue Line | Hecto 
South North Shuttle Walkway 


The Blue Line would be realigned by constructing a double track connection from Revere Beach 
Station to the new Revere Station. This alternative would eliminate the existing Wonderland Blue 
Line Station. The connection would be below-grade from Revere Beach Station, tunneling under 
Route IA, rising to grade behind the Stop-and-Shop to the new commuter station. 


From the Wonderland Blue Line Station, a double track “J” connection would be extended to the 
new Revere Station. The alignment would tunnel under Route 1A, curving hard left just north of 
the Wonderland Ballroom. The alignment would come to grade over the County Ditch and swing 
south to the Commuter Rail Station. 


Elevated double guideway on the most direct and preferably straight alignment between the 
Wonderland Blue Line Station pedestrian overpass and the new Revere Station. The Hecto would 
start one level above grade from the Blue Line and would stay one level above the tracks at the new 
Revere Station. There would be one midpoint station for access to parking lot and/or future 
development. 


The at-grade walkway would extend on a direct alignment from the Wonderland Blue Line station 
to the new Revere Station. It would be constructed with an overhead canopy, which would be 
interrupted at Route 1A and at roadway crossings in the parking lots. The walkway would utilize the 
existing bridge over the County Ditch. 


The busway would extend from the Lynn Parking Garage south to Wonderland alongside the 
existing commuter rail alignment. The busway would include two travel lanes and shoulders. A new 
Revere Station at Wonderland would not be constructed in this alternative. The buses would be 


over-the-road commuter style. 
Lynn 
Busway 








At-Grade 


$51.8M $33.7M  |$175M  [$9.5M $60.6 M 
Vehicle Cost $0.0 M $7.8M $0.0 M $0.0 M $0.3 M 
Annual O&M Cost $0.5 M $146M  |$042M _ [$0.12M | $0.55M 


New Daily Riders: 1,650 


7500 [600 [30 +250 


New Annual Riders 516,450 469,500 87,800 15,650 78,250 


1 

New Daily Revenue: $6,400 $5,800 $1,800 
New Annual Revenue: $1.8 M $1.6M $ 
Annual Cash Flow: $4.14 M $4.01 M $1.74M $0.95 M $6.88 M 


Cost Per New Rider: 


510,588 
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Il. INTRODUCTION TO THE PROJECT 


The Massachusetts Bay Transportation Authority (MBTA) commissioned LS Transit Systems 
(LSTS) to determine the feasibility of providing a connection between the MBTA’s Blue Line 
and Rockport/Ipswich Commuter Rail Line, in the vicinity of the existing Blue Line Wonderland 
Station in Revere, Massachusetts. A mission statement was developed for the project, as 
follows: 


“The purpose of the Wonderland Connector Feasibility Study is to assess how best to connect the Blue 
Line with the Rockport/Ipswich Commuter Rail Line in the vicinity of the existing Wonderland Station. 
The mission of the project is to develop an alternative that improves the movement of passengers in the 


region, while minimizing environmental and operational impacts and maximizing return on the MBTA’s 
investment. The project should encourage transit oriented development and be compatible with 
community objectives.” 





The study area is located in the City of Revere, bounded by the MBTA’s Blue Line and 
Wonderland Station on the east; by the MBTA’s Rockport/Ipswich Commuter Rail Line on the 
west; Shawmut Avenue on the north and Kimball Avenue on the south, as shown in Figure 1. 


Two technical workshops were held on September 18 and October 2, 1997. Participants included 
representatives of various MBTA departments, Central Transportation Planning Staff (CTPS), 
Transit Realty Associates (TRA) and the LSTS Team. These day-long sessions facilitated 
maximum exchange of ideas, opinions and experiences relative to the site, project and 
connection. The workshops also provided the LSTS Team with an opportunity to solicit input 
from the MBTA individuals who would be ultimately responsible for the design, construction 
and operation of the Wonderland Connector. 
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Ill. PROJECT GOALS AND OBJECTIVES 


One of the initial steps in the project was to develop goals and objectives to help focus the 
development and evaluation of alternatives. Following development of the mission statement, 
participants in the first workshop went on to formulate and refine project goals and objectives as 
displayed in Table 1. 


TABLE 1: WONDERLAND CONNECTOR PROJECT GOALS 


e Improve transit connections and reduce travel time from the North 
Shore to Logan Airport and Downtown Boston 


e Increase MBTA ridership 
Coordinate Commuter Rail, Blue Line and local bus services 













e Minimize negative impacts and disruptions to existing Commuter Rail 
and Blue Line operations 


e Optimize the efficiency and benefits of the MBTA capital investment 












° Leverage public/private investment 





e Maximize air quality benefits and minimize traffic congestion impacts 
Minimize wetlands impacts 






Minimize negative neighborhood impacts 


e Maximize Wonderland area development initiatives by coordinating 
with community development goals : 


Encourage community support for the project 
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IV. IDENTIFICATION AND INITIAL SCREENING OF 
ALTERNATIVES 


A. Development of the “Long List” of Alternatives 


The “Long List” of Alternatives was developed by participants in the first workshop. This 
Long List of Alternatives, designed to meet the goals of the study, is summarized in Table 2. 


TABLE 2: LONG LIST OF ALTERNATIVES 


Automated People Mover Elevated double guideway on the most direct and preferably straight 
(APM)/Hecto-Metric alignment between the Wonderland Blue Line Station pedestrian 
overpass and the new Revere Station. The Hecto would start one 
“Jevel above grade from the Blue Line and would stay one level 
above the tracks at the new Revere Station. There would be one 
midpoint station for access to parking lot and/or future development. 
The cable-drawn or belt-drawn Hecto shuttle would operate one or 
two-car consists on each of the two independent guideways. 


Hecto Shuttle 
AGT Shuttle 


At-Grade Pedestrian — 
Walkway 
_ 
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Elevated double guideway on a direct alignment from the 


Automated People Mover 
(APM) Light Automated Wonderland Blue Line Station pedestrian bridge to the new Revere 
Guideway Transit station. There would be one intermediate station for access to 


parking lot. Two AGT shuttles would operate with one or two-car 
consists on the two-guideway line. The AGT vehicles would be 
self-propelled. The system would be sized, designed and 
constructed so the alignment could be extended as development 
occurs around the Wonderland site. 




















The at-grade walkway would extend on a direct alignment from the 
Wonderland Blue Line station to the new Revere Station. It would 
be constructed with an overhead canopy, which would be interrupted 
at Route 1A and at roadway crossings in the parking lots. The 
walkway would utilize the existing bridge over the County Ditch. 
The walkway would use the existing pedestrian crossing at Route 
1A, except that the traffic signal would be ects with a 
pedestrian pre-emption cycle. 






The elevated, enclosed walkway would extend on a direct alignment 
from the Wonderland Blue Line Station pedestrian overpass to the 
new Revere Station. The structure supports would be approximately 
60 feet apart. The walkway would have midpoint access stairs/ 
elevator to the parking lot. The walkway would not be equipped 
with HVAC. 
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This alternative includes shuttle service from the Wonderland Blue 
Line station to the new Revere Station. The shuttle service would 
include traffic signal pre-emption across Route 1A. The shuttle route 
would use low-floor alternate fuel transit buses. 


Shuttle Bus Bus/Low-Floor Alternative 
Fuel 40’ Transit Buses 

Shuttle Bus 

Network 


Lynn Busway 
Blue Line Loop 


Blue Line South 
Alignment 


































The bus alternative includes three routes: (1) Shuttle service from 
the Wonderland Blue Line station to the new Revere Station; (2) 
Express service to Logan Airport; and (3) Express service to South 
Station. The shuttle service would include traffic signal pre-emption 
across Route 1A. All routes would use the low-floor alternate fuel 
transit buses. 


Bus/Low-Fioor Alternative 
Fuel 40’ Transit Buses 










The busway would extend from the T’s Lynn Parking Garage south 
to Wonderland alongside the existing commuter rail alignment. A 
bridge would be constructed over the Saugus River, where the 
busway would divert to the narrow gauge rail alignment to the 
Wonderland Blue Line station. The busway would include two 
travel lanes and shoulders. A new Revere Station at Wonderland 
would not be constructed in this alternative. The buses would be 
over-the-road commuter style with cushioned reclining seats and 
overhead reading lights. 


Bus/Alternative Fue! 40’ 
Commuter Buses 
























The Blue Line would be extended by constructing a single track 
loop. From Wonderland Station, the loop would tunnel under Route 
1A, making a hard left just north of the Wonderland Ballroom. The 
loop would come to grade over the County Ditch and swing south to 
the new Revere Station. From the station, the loop would tunnel 
south, behind the Stop-and-Shop property, and continue to Revere 
Beach Station. 


Blue Line Rapid Transit 













The Blue Line would be realigned by constructing a double track 
connection from Revere Beach Station to the new Revere Station. 

This alternative would eliminate the existing Wonderland Blue Line 
Station. The connection would be below-grade from Revere Beach 
Station, tunneling under Route 1A, rising to grade behind the Stop- 
and-Shop to the new commuter station. 


Blue Line Rapid Transit 









From the Wonderland Blue Line Station, a double track “J” 
connection would be extended to the new Revere Station. The 
alignment would tunnel under Route 1A, making a hard left just 
north of the Wonderland Ballroom. The alignment would come to 
grade over the County Ditch and swing south to the Commuter Rail 
Station. 


Blue Line North 
Alignment 


Blue Line Rapid Transit 
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To ensure that all of the alternatives were developed at the same level, a set of parameters was 
established to define the alternatives: 


e Operating Plan e Environmental Impacts 

e Operating Statistics e Transit Facility Impacts 

e Vehicle Requirements e Roadway Impacts 

e Operating Costs e Technological Compatibility 

e Capital Costs e Economic Growth 

e Intermodal Connections e Complexity of Construction 

e Travel Time e Ability to Increase/Improve Capacity 
e Neighborhood Impacts e Consumer Appeal 


Alternative Fact Sheets were completed for each of the alternatives. Fact Sheets developed these 
parameters and provided the detailed information needed to screen the alternatives. The Fact 
Sheets can be found in the Wonderland Connector Identification and Screening of Alternatives 
Technical Memorandum 


B. First Screening Methodology 


The screening methodology had two steps: the requirements screening and the value screening. 
If an alternative met all of the requirements, it was determined to have no fatal flaws and was 
passed on to the value screening. The value step then evaluated alternatives for desirable 
attributes. Each alternative was rated on a scale of one to five for each value criterion, with 
one representing the lowest (worst) score and five representing the highest (best) score. A tally 
of the points was produced for each alternative and the most desirable alternatives were 
selected for further analysis. 


First Step: Resparemmenta Fatal Flaw Criteria 
The fatal flaw step-- alternatives must meet all of these criteria. 


1. The alternative must improve transit connections and reduce travel time from the North 
Shore to downtown Boston and Logan Airport. 

2. The alternative must be constructible. 

3. The alternative must be operationally feasible. 

4. The alternative must not be excessively or permanently disruptive to communities (i.e. 
must not require acquisition of residential property.) 

5. The alternative must not significantly impact the environment. 
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Second Step: Value Criteria 


The rating of alternatives on a scale of 1 to 5 (1 is worst, 5 is best.) 


1. What is the estimated level of CAPITAL COSTS? 
1 = very high = >$70 million 4=low= $10-$30 million 
2 = high = $50-$70 million 5 = very low =< $10 million 
3 = medium = $30-50 million 


2. What is the estimated level of incremental OPERATIONS AND MAINTENANCE 
COSTS? 
1 = very high = >$1.5 million 4 = low = $200,000 - $500,000 
2 = high = $1 - 1.5 million 5 = very low = <$200,000 
3 = medium = $500,000 - $1 million 


3. How well does the alternative provide new or improved INTERMODAL 
CONNECTIONS (i.e. ease of passenger transfer; schedule compatibility)? 
[1 = not as well; 5 = very well] 


4. How well does the alternative improve TRAVEL TIME between the North Shore and 
downtown Boston or Logan Airport? 
[1 = not as well; 5 = very well] 


5. What is the anticipated level of NEIGHBORHOOD IMPACTS during and after 
implementation? ; 
1 = very high community disruption 4 = low community disruption 
2 = high community disruption 5 = very low/no community disruption 
3 = medium community disruption 


6. How TECHNOLOGICALLY COMPATIBLE is this alternative with existing MBTA 
services? 
[1 = not compatible; 5 = very compatible] 


7. How well does the alternative promote ECONOMIC GROWTH and transit oriented 
development (i.e. leveraging private sector development)? 
[1 = not as well; 5 = very well] 


8. How much does the alternative impact the ENVIRONMENT (i.e. wetlands, air quality, 


noise)? 
[1 = significant impact; 5 = minimal impact)] 
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9. What is the CONSTRUCTIBILITY of the alternative (i.e. real estate acquisition, 
complexity and method of construction)? 
1 = very high level of complexity 4 = low level of complexity 
2 = high level of complexity 5 = very low level of complexity 
3 = medium level of complexity 


10. How well does the alternative allow for RIDERSHIP GROWTH in the corridor? 
[1 = not as well; 5 = very well] 


11. How well does the alternative promote CONSUMER APPEAL (i.e. secure/quality of 
ride)? 
[1 = not as well; 5 = very well] 


12. How well does the alternative accommodate a future BLUE LINE EXTENSION to the 
North Shore? 
[1 = not as well; 5 = very well] 


C. Results 


The screening process resulted in the “Short List” of Alternatives, which were passed onto the 
next phase of the project. The three highest ranking alternatives: Alternative 8 (Blue Line South 
Alignment), Alternative 1 (Hecto Automated People Mover) and Alternative 9 (Blue Line North 
Alignment), were selected for more detailed analysis. Although Alternative 2 (Light Automated 
Guideway Transit) received the same score as Alternative 9 (Blue Line North), it was determined 
that it would be most efficient to advance only one Automated People Mover option. Based on 
input from workshop participants, limited analysis was also performed by the MBTA and CTPS 
on Alternative 6 (Lynn Busway) and Alternative 3 (At-Grade Walkway). The Short List of 
Alternatives is shown in Table 3. 
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TABLE 3: SHORT LIST OF ALTERNATIVES 


Mode/Technology 


Blue Line Rapid Transit 
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V. OPERATIONS ANALYSIS 


A. Method of Operational Analysis 


The analysis of the changes in Commuter Rail and Blue Line operations, resulting from 
implementation of a Wonderland Connector is summarized below. More detailed information 
can be found in the Wonderland Connector Operations Analysis Technical Memorandum. 


B. Impacts on Existing Commuter Rail System 


1. Schedule Changes 
Assumptions used in the development of schedules included the following: 


e A 30-second dwell at the new Revere Station; High-level platforms at the new Revere 
Station; 

© 1:30 minutes added to peak period trains for braking, acceleration, and recovery time; 

e 30 seconds added to off-peak trains for braking, acceleration and recovery. 


It was determined that adding extra time to the 
outer end of the run (beyond Salem tunnel) would 
preserve the current relationship between trains 
that meet/pass at either end of the single-track 
tunnel, making it the better location for schedule 
adjustments. ; 


2. Train Consist Requirements 


The minor schedule time increase caused by 
implementation of the new Revere Station would 
not require additional crews or trainsets. It should 
be noted that this was studied in the context of the Commuter Rail service going only as far as 
Ipswich, and that the Newburyport extension was not assessed. 





3. Maintenance Requirements 


Track and signal changes to the Commuter Rail line would involve only relocation of existing 
facilities, with no net increase in the number of linear feet of components to be maintained. 
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C. Blue Line South Alignment 


1. Schedule Changes 


Three operating scenarios for the future Blue Line were considered: 3 % minute peak period 
headway (the same as at present), 3 minute headway, and 4 minute headway. Because the new 
Revere Station would be a slightly longer net distance from Revere Beach than Wonderland 
Station, approximately 30 seconds longer running time would result in each direction. All 
three headways were possible under the Southern Alignment, leaving the final determination of 
service frequency based on the nuances of operations planning for the entire Blue Line. 


2. Train Consist Requirements 


The Southern Alignment would eliminate the existing Wonderland Blue Line Station and 
replace it with the new Revere Station accommodating both Commuter Rail and Blue Line. 
The net distance to this new terminal from Revere Beach Station is slightly farther than the 
present Wonderland terminal. In addition, the Southern Alignment curves over most of the 
distance and has an uphill grade northbound TG: Pa 


As the running time was only 30 seconds longer, a 
side platform layout at the transfer station could be Fa 
expected to minimally affect car requirements as 
compared to the No Build. If a center platform is 
chosen, railcar requirements might even decrease in 
the case of the 3-minute headway option. 





3. Maintenance Requirements 


The track, signal, and overhead contact system extensions of the Blue Line Southern 
Alignment involve a slight increase over existing facilities, and therefore require a slight net 
increase in the number of linear feet of components to be maintained. It was assumed that the 
new Revere Station would be a replacement of the existing Wonderland Station in terms of 
O&M and would not require additional operational expenses for maintenance and servicing. 


D. Blue Line North Alignment 


1. Schedule Changes 


An additional 1:25 in running time plus 30 seconds dwell was added in each direction. All 
three operating scenarios—3 % minutes, 3 minutes, or 4 minutes—would be possible with the 
Northern Alignment. 


2. Train Consist Requirements 


In terms of a side platform design, the 3-minute headway would not require additional cars. 
The 34-minute and 4-minute headway would require six additional cars. If a center platform 
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were selected for this Alternative, car requirements would remain the same as the No Build, or 
in the case of the 3-minute headway, actually decrease. 


3. Maintenance Requirements 


The Northern Alignment would result in a net increase in the number of linear feet of track, 
signal, and OCS components to be maintained. The new Revere Station would function in 
addition to the existing Wonderland Blue Line Station and would require increased operational 
expenses for maintenance and servicing. 


E. Automated People Mover (APM) 


The APM would operate one or two-car consists on two independent parallel guideways. 
Weekday peak period service would be 2% 
minutes to enable good connections between the 
roughly 15 minute Commuter Rail and 3% 
minute Blue Line headways. Off-peak headways 
would be approximately 5 minutes, with late 
night and weekend service likely operating in 
demand mode. : 


It was expected that an APM system would 
affect Commuter Rail operations in a manner 
generally similar to a Blue Line Extension, and 
that that operations on the Blue Line would be 
unaffected by implementation of a Wonderland APM Connector. 
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VI. CONSTRUCTIBILITY ANALYSIS 


A. Constructibility Analysis 


A detailed assessment of constructibility was performed. This assessment can be found in the 
Wonderland Construction Feasibility Technical Memorandum. A summary of construction 
feasibility is shown in the following table. A ranking score of “1” indicates the alternative with 
the least negative impact and a score of “5” indicates the alternative with the greatest negative 
impact. 


TABLE 4: CONSTRUCTION FEASIBILITY SUMMARY 

















Blue Line Blue Line At-Grade Lynn 
PRight-orWay | 2 | 4 {5 fT tf 
fImpactsonAbutters | 2 | 4 | 5 [otf 3 
[NaturalResources, | 2 | 5 | 3 [| 1 | 4 | 
‘Traffic & AirQuality | 3 | 2 | 1 [4 | 5 | 
[Ease ofConstruction | 2 | 3 | 4 [1 | 5 | 
fImpactson Transfers | 3 | 2 | 1 [ 4 —{ 5 | 
Extension Potential | 4 | 5 | 1 [7 3 | 2 
[Acquisition Cost | Si4M | SISM_ | $5.7M_ | $I4M__| $3.0M_| 


B. Construction Methodology 


1. Automated People Mover (APM) 


Construction assumptions (in addition to descriptive and operating assumptions noted earlier) are 

as follows: 

e An elevated dual-guideway APM would start at the mezzanine level from Wonderland Station 
and connect to Revere Station twenty feet above the tracks. The guideway would be constructed 
with steel framing. There would be a midpoint APM station to provide access to the parking lot 
and/or future development. Emergency walkways would be provided. 

e Due to anticipated poor soils, foundations for the viaduct piers would likely be founded on 
piles. Piers would be spaced at approximately 100 feet, and would consist of steel columns 
constructed on reinforced concrete pile caps. 

e Construction issues that need to be addressed include maintenance and protection of traffic and 
pedestrians, particularly at the Route 1A crossing, limiting the construction work area to 
minimize the loss of parking, and minimizing damage to wetlands adjacent to the commuter rail 
right-of-way. 

e The new haves Station would consist of a center island platform and track and signal 
improvements necessary for its installation. Pedestrian access would occur via a ramp from the 
parking lot and a pedestrian overpass of the tracks. An approximately 200-space parking lot 
would be located within easy walking distance of Revere Station. 
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2. Blue Line North Alignment 


The Blue Line North Alternative would provide a two-track connection from the existing 
Wonderland Blue Line Station to the new Revere Station. A majority of this alignment will be 
carried via a depressed reinforced concrete boat section. In addition, two bridge structures will 
be constructed to carry North Shore Road and the county ditch over the alignment. A new Blue 
Line station will also be constructed adjacent to the new Revere Station with a second level 
extending over the Commuter Rail to facilitate transfer to side platforms on both rail lines. 
Construction issues to be addressed include: 


e raising of Route 1A to accommodate a Blue Line tunnel crossing; 


e providing an elevated crossing of the new Blue Line connection to allow continued 
drainage of the County Ditch; 


© underpinning of the Wonderland Ballroom to accommodate the new boat section 
construction; 


e berming along open sections of the Blue Line boat section to maximize floodplain 
storage and to minimize stormwater pumping for the depressed Blue Line 
connection; and 


e minimizing damage adjacent to the Commuter Rail right-of-way. 


3. Blue Line South Alignment 


The Blue Line South Alternative will remain depressed as it curves to the west from Revere 
Beach Station and will be constructed as a reinforced concrete boat section under North Shore 
Road, along the rear of Wonderland Marketplace, until it goes into a tunnel under the parking 
lot. It will remain in a tunnel until it reaches the westerly side of Route 1A, where it will come 
to grade at the new Revere Station. North Shore Road and Route 1A will both bridge over the 
new Blue Line. 


This alignment will require the taking of Bob’s Autobody on North Shore Road, one building 
on Kimball Avenue, an abandoned building on Route 1A and 2 smaller buildings on the 
Wonderland Greyhound Track property. Although, the alignment will not absolutely require 
the taking of the eight houses on Kimball Avenue, it is advisable that these properties be 
obtained in order to avoid more costly construction mitigation measures. Construction issues 
that need to be addressed include: 


e support of excavation; 
e depth of the bottom slab of the boat section to overcome buoyancy; 


e replication of the shopping center stormwater detention basin; 
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e disruption of shipping and receiving operation at the rear of the shopping center; 
e maintenance of vehicle and pedestrian traffic at the road crossings; and 
e protection of the boat section and tunnel from flooding and minimizing disruption to 


wetland areas near the Commuter Rail right-of-way. 


4. At-Grade Walkway 


This alternative consists of an at-grade walkway along the surface of the existing parking areas 
on both sides of Route 1A. Features include an area reserved for pedestrian use only 
consisting of a well-marked crossing of Route 1A, and the new Revere Station. Construction 
issues that need to be addressed include some sort of barrier (i.e., bollards, fencing or Jersey 
barrier) to prohibit vehicle parking on the walkway, crossing of the County Ditch and 
minimizing the disruption to wetlands. 


5. Lynn Busway 


This alternative consists of a busway connection from the existing Blue Line at Wonderland 
Station to a new Commuter Rail Station at Lynn. There are two possible routes for this 
busway. One being along the old Narrow Gauge alignment between Route 1A and the ocean, 
and the second being adjacent to and largely within the existing Commuter Rail right-of-way. 


The Narrow Gauge Alignment begins at Wonderland Station and extends to the Point of Pines 
at the Saugus River. It is in a low-lying area and is primarily adjacent to residential and 
commercial development. A new lift bridge crossing of the Saugus River would be required 
for this alternative and a connection to the MBTA’s Rockport/Ipswich Line right of way could 
occur at the General Electric Riverworks Plant. Since its abandonment, much of the 
alignment has been purchased and/or developed by abutters. As such, a significant effort 
would be required to reestablish the Narrow Gauge Alignment right-of-way. 


The second alignment adjacent to the commuter rail tracks would require new embankments 
along the existing commuter rail right-of-way through the Rumney Marsh salt flats which has 
been designated as an Area of Environmental Concern (ACEC). Bridge widenings will be 
required for Diamond Creek, Pines River, a moveable bridge over the Saugus River and 
several street crossings in Lynn. 


Preliminary discussions with DEP indicate that although the alignment along the Commuter 
Rail tracks would impact the ACEC, it is preferable to using the Narrow Gauge alignment, 
provided that the need for the project can be justified and appropriate mitigation of the impacts 
can be met. For the purpose of this report, only the ignment adjacent to the Commuter Rail 
tracks has been considered. 
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VII. FINANCIAL ANALYSIS 


A. Capital Cost Requirements 


A summary of the capital cost requirements for each alternative is shown in the following table. 
More detailed infrastructure cost information can be found in the Wonderland Connector 
Construction Feasibility Technical Memorandum, with car requirements found in the 
Wonderland Connector Operations Analysis Technical Memorandum. 


TABLE 5: CAPITAL COST SUMMARY 






Infrastructure Cost 
iM a | | 
Walwag ee 





B. Operating and Maintenance Cost Requirements 


A summary of the annual operating and maintenance (O&M) costs for each alternative is shown 
in the following table. More detailed O&M cost information, methodology and assumptions can 
be found in the Wonderland Connector Financial Analysis Technical Memorandum. 


TABLE 6: O&M COST SUMMARY 


Annual O&M Cost 
[APM CidSC(SCi‘OA 
| 






C. Estimated Ridership and Revenue 


Daily and annualized ridership and revenue estimates were calculated by CTPS for this study. 
These estimates are shown in the following table. More detailed information can be found in the 
Wonderland Connector Travel Demand Technical Memorandum, prepared by CTPS. 
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@ TABLE 7: RIDERSHIP AND REVENUE SUMMARY 


$510,588 


$1,632,410 

$1,799,040 
$170,280 
$56,906 





D. Financial Evaluation 


A cash flow analysis was performed to determine what financial resources would be required 
each year in order to implement each alternative. The results of the cash flow analysis are 
shown in the following table. 


TABLE 8: CASH FLOW ANALYSIS 













Annualized Costs (million 1997$) 


O&M _ Infrastructure) Equipment | Revenue | Total Cost 
Cost Cost Cost | 





Alternative 





APM | $0.42 $1.83 | $0.00 
$1.46 $3.54 








we] 


lue Line South $0.50 $5.43 $0.00 
Walkway $0.12 $0.00 $0.17 $0.95 
$636 [$0.08 56.88 


One of the key measures used by the FTA to assess the cost-effectiveness of major transit 
projects throughout the country is the New Trip Index, or cost per new rider. The calculation of 
the cost per new rider for each Wonderland alternative is shown in the following table. 


TABLE 9: COST PER NEW RIDER 


Alternative Annualized Cost Annual New Cost per New 

‘ (million 1997$) Riders Rider (1997$) 
APM $1.74 187,800 $9.27 
Blue Line North | $4.01 _—~*| 469,500 $8.54 
lue Line South 516,450 $8.02 


Walkway $0.95 15,650 $60.52 
$6.88 78,250 $87.87 









mw 






ie] 
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VIII. SELECTION OF THE PREFERRED ALTERNATIVE 


A. Final Screening Methodology 


Two types of evaluation criteria were used to select the preferred alternative. Quantitative 
criteria were used to rank factual data, such as capital and operating costs and ridership 
estimates. Qualitative criteria were selected to rank "quality of life" and professional judgement 
factors, such as community impacts, economic development and consumer appeal. Each of the 
remaining alternatives was ranked on a scale of 1 to’5 for each of the evaluation criteria, with "1" 
being the worst and "5" being the best. 


Quantitative Criteria 


1. What is the estimated level of CAPITAL COSTS? The alternative should optimize the 
MBTA investment and potentially leverage public/private investment. 
1 = >$70 million 4 = $10-$30 million 
2 = $50-$70 million 5 = <$10 million 
3 = $30-50 million 


2. What is the estimated level of incremental OPERATIONS AND MAINTENANCE 


COSTS? The alternative should minimize O&M costs. 
1 = >$1.5 million 4 = $200,000 - $500,000 
2=$1-1.5 million 5 = <$200,000 
3 = $500,000 - $1 million 


3. How well does the alternative improve TRAVEL TIME between the North Shore and 
downtown Boston or Logan Airport? The project should provide a total (portal to portal) 


daily commute time reduction. 
1 = none 4 = 400-600 hours 
2 = <200 hours 5 = >600 hours 
3 = 200-400 hours 


4. How well does the alternative allow for RIDERSHIP GROWTH in the corridor? The 


project should increase daily MBTA ridership. 
1 = 0-250 riders 4 = 1000-1500 riders 
2 = 250-500 riders 5 = >1500 riders 
3 = 500-1000 riders 
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Qualitative Criteria 


5 What is the CONSTRUCTIBILITY of the alternative (ie. real estate acquisition, 


complexity and method of construction)? 

1 = very high level of complexity 4 = low level of complexity 

2 = high level of complexity 5 = very low level of complexity 
3 = medium level of complexity 


6. How well does the alternative accommodate a future BLUE LINE EXTENSION to the 
North Shore? The project should preserve a potential future Blue Line extension to the North 
Shore. 

[1 = not as well; 5 = very well] 


7. How TECHNOLOGICALLY COMPATIBLE is this alternative with existing MBTA 
services? The alternative should coordinate with Commuter Rail and Blue Line operations. 
[1 = not compatible; 5 = very compatible] 


8. What is the anticipated level of NEIGHBORHOOD IMPACTS during construction and 


after implementation? The alternative should minimize local impacts. 

1 = very high community disruption 4 = low community disruption 

2 = high community disruption 5 = very low/no community disruption 
3 = medium community disruption 


9. How well does the alternative promote ECONOMIC GROWTH and transit oriented 
development? The alternative should leverage private sector development, maximize 
Wonderland area development initiatives and respect community development goals. 

[1 = not as well; 5 = very well] 


10. How much does the alternative impact the ENVIRONMENT? The project should minimize 
air quality, wetlands, noise and traffic impacts. 
[1 = significant impact; 5 = minimal impact)] 


11.How well does the alternative provide new or improved INTERMODAL 
CONNECTIONS? The alternative should provide for ease of transfer between modes, 
improve Logan Airport/downtown Boston transit connections and provide schedule 
compatibility between modes. 
[1 = not as well; 5 = very well] 


12. How well does the alternative promote CONSUMER APPEAL in terms of personal security 
and quality of ride? 
[1 = not as well; 5 = very well] 
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B. Results 


The alternatives were scored and ranked to arrive at the preferred Alternative (s). These results 
are shown in the following table. 


TABLE 10: FINAL EVALUATION RESULTS 





































[KEY: 5 IS BEST; 1 IS WORST] 
Final Evaluation Criteria. Blue Line| Blue Line | At-Grade | Lynn 

pa eee ee 
| 1 {Capital Costs 3 2 5 
2 J0aM Coss 
| 3 [Travel Time Savings 
[4 |RidershipGrowth 
[| _____ SUBTOTAL a a 
| 5 |Constructibility 
| 6 {Blue Line Extension 
Technological Compatibility 
| 8 [Neighborhood Impacts = aa 
| 9 {Economic Growth 
| 10 {Environment 
it [intermodal Connections 
[12° [Consumer Appeal ___ 
-——|____ SUBTOTAL 
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IX. CONCLUSION 


“The purpose of the Wonderland Connector Feasibility Study is to assess how best to connect the Blue 
Line with the Rockport/Ipswich Commuter Rail Line in the vicinity of the existing Wonderland Station. 
The mission of the project is to develop an alternative that improves the movement of passengers in the 


region, while minimizing environmental and operational impacts and maximizing return on the MBTA’s 
investment. The project should encourage transit oriented development and be compatible with 
community objectives.” 





Based upon the Wonderland Connector Feasibility Study’s statement, the Blue Line South 
Alternative is recommended as the most appropriate way to connect the Rockport-Ipswich 
Commuter Rail Line and Blue Line in the vicinity of Wonderland Station. 


The next step in the Wonderland Connector Project will be to conduct a Major Investment Study 
(MIS)/Draft Environmental Impact Statement (DEIS.) Additionally, as the MBTA has the need 
to balance competing demands for capital investment throughout the MBTA service area, it is 
likely that innovative funding techniques may be needed to bring the Wonderland Connector 
project to fruition. 


- The conventional approach for MBTA capital programs would be to apply for federal assistance 
in the form of capital construction grants. State resources could take the form of capital grants, 
operating assistance, or possibly credit support such as issuance of certificates of participation. 


Less conventional means might also be considered to advance the Wonderland Connector. For 
example, newly surplus MBTA acreage in the vicinity of Wonderland Station, generated by 
construction of the Blue Line South Alternative, might be sold to partially offset the costs of the 
project. Furthermore, the Wonderland Connector could be implemented and funded in phases. If 
the first phase were to be the APM Alternative, Revere Station and a modest parking facility, a 
reduced capital investment of $17,500,000 would be required. If in a subsequent year, the Blue 
Line was to be extended beyond Revere via the existing Commuter Rail right-of-way, a series of 
actions could be executed to maximize the value of the initial capital investment: 


e Expand the modest parking facility, to address the total intermodal parking demands. 
The access road and some parking spaces would already exist. New construction 
would be limited to basic parking lot items ; 


e Expand Revere Station (RR, APM and bus) to accept the relocated Blue Line 
activities. The majority of facilities, other than the Blue Line platforms would already 
be in place; 
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e Sell the surplus MBTA property, vacated by the relocated Blue Line, on the open real 
estate market. This nearly waterfront acreage would be proximate to the City’s Parcel 
B development and likely very attractive; 


e Sell the, by this time, well-established APM to the new developer of the former 
‘MBTA Wonderland Station acreage. The APM would provide a seamless link from 
an intermodal transportation hub right to the development “front door”. 


Additional project funding strategies such as joint development of transit assets, leases, benefit 
assessment districts, or private management could also be considered. An emphasis on private 
sector participation could be particularly appropriate for the APM alternative. Possibilities for 
private sector participation range from turnkey (private design and construction), to build- 
operate-transfer (BOT), to design-build-operate-maintain (DBOM). 
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© I. INTRODUCTION 


The purpose of this task was to define a set of reasonable alternatives (“the long list”), develop a 
screening methodology, and apply the screening methodology to provide a “short list” of alternatives. 
Much of the framework for this task was completed at two Project Workshops: September 18 and 
October 2, 1997. The workshops were attended by representatives of the MBTA, CTPS, TRA and 
members of the LSTS Team. 


The workshop format was utilized with the intent of bringing the various departments of the MBTA 
together with the LSTS Team for a pair of day-long, focussed discussions regarding the Wondeland 
Connector Study. The thought being that this would facilitate a maximum exchange of ideas, opinions 
and experiences relative to the site, project and connection. It also provided the LSTS Team with an 
opportunity to solicit input from the MBTA individuals who will be ultimately responsible for the 
design, construction amd operation of the Wonderland Connector. 


The first step was to develop a mission statement for the project: 


“The purpose of the Wonderland Connector Feasibility Study is to assess how best to connect the Blue 
Line with the Ipswich/Rockport Commuter Rail Line in the vicinity of the existing Wonderland Station. 
The mission of the project is to develop an alternative which improves the movement of passengers in 


the region, while minimizing environmental and operational impact and maximizing return on the 
@ MBTA’s investment. The project will encourage transit oriented development and will be compatible 
with community objectives.” 





The next step was to develop Wonderland Connector project goals. These goals, formulated and refined 
by participants at Workshop I, are displayed in Table 1. 


TABLE 1 
WONDERLAND CONNECTOR PROJECT GOALS 


Mobility Improve transit connections and reduce travel time from the North 
Shore to Logan Airport and Downtown Boston. 


Increase MBTA ridership. 


Operational Coordinate Commuter Rail, Blue Line and local bus services. 


Minimize negative impacts and disruptions to existing Commuter Rail 
and Blue Line operations. 
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Financial Optimize the efficiency and benefits of the MBTA capital investment. 







Leverage public/private investment. 






Environmental Maximize air quality benefits and minimize traffic congestion 


impacts. 


Minimize wetlands impacts. 






Minimize negative neighborhood impacts. 










Community 


e Maximize Wonderland area development initiatives by coordinating 
with community development goals. 


Encourage community support for the project. 
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® II. IDENTIFICATION OF ALTERNATIVES 


The long list of alternatives was developed by participants in Workshop I. This long list of alternatives, 
designed to meet the goals of the study, is summarized in Table 2. The nine potential alternatives can 
be categorized by mode: 


Two automated people mover (APM) alternatives; 
Two pedestrian alternatives; 

Two bus alternatives; and 

Three Blue Line alternatives. 


TABLE 2 
LONG LIST OF ALTERNATIVES 


Alternative Alternative Mode/Technology Description 
Number Name 


Automated People 
Mover (APM)/ Hecto- 
Metric 

AGT Shuttle Automated People 
Mover (APM)/ Light 
Automated Guideway 
Transit 


At-Grade Pedestrian 
Walkway 
~ 


Walkway 
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Elevated double guideway on the most direct and preferably straight 
alignment between the Wonderland Blue Line Station pedestrian 
overpass and the new Commuter Rail Station. The Hecto would start 
one level above grade from the Blue Line and would stay one level 
above the tracks at the Commuter Rail Station. There would be one 
midpoint station for access to parking lot and/or future development. 
The cable-drawn or belt-drawn Hecto shuttle would operate one or 
two-car consists on each of the two independent guideways. 































Elevated double guideway on a direct alignment from the Wonderland 
Blue Line Station pedestrian bridge to the new commuter rail station. 
There would be one intermediate station for access to parking lot. Two 
AGT shuttles would operate with one or two-car consists on the two- 
guideway line. The AGT vehicles would be self-propelled. The 
system would be sized, designed and constructed so the alignment 
could be extended as development occurs around the Wonderland site. 




















The at-grade walkway would extend on a direct alignment from the 
Wonderland Blue Line station to the new Commuter Rail Station. It 
would be constructed with an overhead canopy, which would be 
interrupted at Route 1A and at roadway crossings in the parking lots. 
The walkway would utilize the existing bridge over the County Ditch. 
The walkway would use the existing pedestrian crossing at Route 1A, 
except that the traffic signal would be reconfigured with a pedestrian 
pre-emption cycle. 





The elevated, enclosed walkway would extend on a direct alignment 
from the Wonderland Blue Line Station pedestrian overpass to the new 
Commuter Rail Station. The structure supports would be 
approximately 60 feet apart. The walkway would have midpoint access 
stairs/ elevator to the parking lot. The walkway would not be equipped 
with HVAC. 
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Shuttle Bus 
Network 


ALT-6 Lynn Busway 


ALT-7 Blue Line Loop 

ALT-8 Blue Line 
Southern 
Alignment 


ALT-9 Blue Line 
Northern 
Alignment 


MBTA 


Contract No. X2PS97 


Bus/Low-Floor 
Alternative Fuel 40’ 
Transit Buses 


Bus/Low-Floor 
Alternative Fuel 40’ 
Transit Buses 


Bus/Alternative Fuel 
40° Commuter Buses 


Blue Line Rapid 
Transit 


Blue Line Rapid 
Transit 


Blue Line Rapid 
Transit 


Wonderland 
Connector Feasibility Study 


This alternative includes shuttle service from the Wonderland Blue 
Line station to the new commuter rail station. The shuttle service 
would include traffic signal pre-emption across Route 1A. The shuttle 
route would use low-floor alternate fuel transit buses. 


The bus alternative includes three routes: (1) Shuttle service from the 
Wonderland Blue Line station to the new commuter rail station; (2) 
Express service to Logan Airport; and (3) Express service to South 
Station. The shuttle service would include traffic signal pre-emption 
across Route 1A. All routes would use the low-floor alternate fuel 
transit buses. 


The busway would extend from the T’s Lynn Parking Garage south to 
Wonderland alongside the existing commuter rail alignment. A bridge 
would be constructed over the Saugus River, where the busway would 
divert to the narrow gauge rail alignment to the Wonderland Blue Line 
station. The busway would include two travel lanes and shoulders. A 
new Commuter Rail Station at Wonderland would not be constructed 
in this alternative. The buses would be over-the-road commuter style 
with cushioned reclining seats and overhead reading lights. 


The Blue Line would be extended by constructing a single track loop. 
From Wonderland Station, the loop would tunnel under Route 1A, 
making a hard left just north of the Wonderland Ballroom. The loop 
would come to grade over the County Ditch and swing south to the 
new Commuter Rail Station. From the station, the loop would tunnel 
south, behind the Stop-and-Shop property, and continue to Revere 
Beach Station. 


The Blue Line would be realigned by constructing a double track 
connection from Revere Beach Station to the new Commuter Rail 
Station. This alternative would eliminate the existing Wonderland Blue 
Line Station. The connection would be below-grade from Revere 
Beach Station, tunneling under Route 1A, rising to grade behind the 
Stop-and-Shop to the new commuter station. 


From the Wonderland Blue Line Station, a double track “J” 
connection would be extended to the new Commuter Rail Station. The 
alignment would tunneling under Route 1A, making a hard left just 
north of the Wonderland Ballroom. The alignment would come to 
grade over the County Ditch and swing south to the Commuter Rail 
Station. 
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Ill. DEFINITION OF ALTERNATIVES 


To ensure that all of the alternatives were developed at the same level, a set of parameters was 
established to define the alternatives: 


Operating Plan 

Operating Statistics 

Vehicle Requirements 
Operating Costs 

Capital Costs 

Intermodal Connections 
Travel Time 

Neighborhood Impacts 
Environmental Impacts 
Transit Facility Impacts 
Roadway Impacts 
Technological Compatibility 
Economic Growth 
Complexity of Construction 
Ability to Increase/Improve Capacity 
Consumer Appeal 


Alternative Fact Sheets were completed for each of the alternatives, which included the development of 
these parameters and provided the detailed information needed to screen the alternatives. The 
Alternative Fact Sheets can be found in Appendix A. 


IV. SCREENING OF ALTERNATIVES 


A, SCREENING METHODOLOGY 


A screening methodology was developed and finalized at the project workshops. The methodology 
had two steps: the Requirements screening and the Value screening. The first step consisted of 
identifying Requirements, which were derived from the project mission statement and goals. If an 
alternative met all of the requirements, it was determined to have no fatal flaws and was passed on to 
the Value screening. The second step evaluated the alternatives for Value, in other words, attributes or 
results the MBTA would desire that the alternative possess. Each alternative was rated on a scale of 
one to five for each value criterion, with one representing the lowest (worst) score and five 
representing the highest (best) score. A tally of the points was produced for each alternative and the 
most desirable alternatives were selected for further analysis. 
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First Step: Requirements/Fatal Flaw Criteria 


The fatal flaw step-- alternatives must meet all of these criteria. 


1. The alternative must improve transit connections and reduce travel time from the North Shore to 
downtown Boston and Logan Airport. 

2. The alternative must be constructible. 

3. The alternative must be operationally feasible. 

4. The alternative must not be excessively or permanently disruptive to communities (i.e. must not 
require acquisition of residential property.) 

5. The alternative must not significantly impact the environment. 


Second Step: Value Criteria 


The rating of alternatives on a scale of 1 to 5 (1 is worst, 5 is best.) 


1. What is the estimated level of CAPITAL COSTS? 
1 = very high = >$70 million 4 = low = $10-$30 million 
2 = high = $50-$70 million 5 = very low =<$10 million 
3 = medium = $30-50 million 


2. What is the estimated level of incremental OPERATIONS AND MAINTENANCE COSTS? 
1 = very high = > $1.5 million 4 = low = $200,000 - $500,000 
2 = high = $1 - 1.5 million 5 = very low = <$200,000 
3 = medium = $500,000 - $1 million 


3. How well does the alternative provide new or improved INTERMODAL CONNECTIONS (i.e. 
ease of passenger transfer; schedule compatibility)? 
[1 = not as well; 5 = very well] 


4. How well does the alternative improve TRAVEL TIME between the North Shore and downtown 
Boston or Logan Airport? 
[1 = not as well; 5 = very well] 


5. What is the anticipated level of NEIGHBORHOOD IMPACTS during and after implementation? 
1 = very high community disruption 4 = low community disruption 
2 = high community disruption 5 = very low/no community disruption 
3 = medium community disruption 


6. How:-TECHNOLOGICALLY COMPATIBLE is this alternative with existing MBTA services? 
[1 = not compatible; 5 = very compatible] 
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@ 7. How well does the alternative promote ECONOMIC GROWTH and transit oriented development 
(i.e. leveraging private sector development)? 
[1 = not as well; 5 = very well] 


8. How much does the alternative impact the ENVIRONMENT (i.e. wetlands, air quality, noise)? 
[1 = significant impact; 5 = minimal impact)] 


9. What is the CONSTRUCTIBILITY of the alternative (i.e. real estate acquisition, complexity and 
method of construction)? 
I = very high level of complexity 4 = low level of complexity 
2 = high level of complexity 5 = very low level of complexity 
3 = medium level of complexity 


10. How well does the alternative allow for RIDERSHIP GROWTH in the corridor? 
[1 = not as well; 5 = very well] 


11. How well does the alternative promote CONSUMER APPEAL (i.e. secure/quality of ride)? 
[1 = not as well; 5 = very well] 


12. How well does the alternative accommodate a future BLUE LINE EXTENSION to the North 
Shore? 
[1 = not as well; 5 = very well] 


® B. SCREENING RESULTS 


The screening was conducted at Workshop II. It was first determined that all of the long list alternatives 
passed the requirements/fatal flaw step. The LSTS consultant team then presented initial value criteria 
screening scores, which were revised by workshop participants to reflect the group’s reflections and 
judgments. The screening results are presented in Table 3. 
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& TABLE 3 
SCREENING RESULTS 


[ALTA TALES | ALES [ACES [AUPSAT ACE [ALPS | ALS] ADS] 


[KEY: 5 IS BEST; 1 IS WORST] 
L-AGT | At-Grade| Elevated Blue Line | Blue Line| Blue Line || Lynn 
Walkway | Walkway Loop North Busway 
Capital Costs 3 
O&M Costs 


ie 
Intermodal Connections 

















Criteria 
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Neighborhood Impacts 4 


4 
3 
4 5 
Technological Compatibility 3 2 5 
5 
Environmental 5 
Constructibility 
Ridership Growth acl 
aaa Nee ee 
eee ee 
aa hen ee ere 


7 [Economic Growth 
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w 
wa 
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i 
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ee Ns a i peal aa ee - a ual ae 


Alternative 6 (Lynn Busway) was discussed and screened separately, because it was determined to 
address regional corridor needs, as opposed to Wonderland Connector project needs. Alternative 5B 
(Shuttle Bus Network) was eliminated from further analysis because it could be implemented in 
conjunction with any of the “build” alternatives utilizing existing MBTA vehicles. 


3rd 6th 
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V. SHORT LIST OF ALTERNATIVES 


The screening process resulted in the “short list” of alternatives, which will be passed onto the next 
phase of the project. The three highest ranking alternatives: Alternative 8 (Blue Line South), Alternative 
1 (Hecto Automated People Mover) and Alternative 9 (Blue Line North), were selected for more detailed 
analysis. Although Alternative 2 (Light Automated Guideway Transit) received the same score as 
Alternative 9 (Blue Line North), it was decided that it would be most efficient to advance only one 
Automated People Mover option. Based on input from workshop participants, select analysis* will also 
be performed by the MBTA and CTPS on Alternative 6 (Lynn Busway) and Alternative 4 (Elevated 
Walkway). 


TABLE 4 
SHORT LIST OF ALTERNATIVES 


Alternative Number Alternative Name Mode/Technology 


ALT-1 Hecto Shuttle Automated People Mover (APM)/ 
Hecto-Metric 

ALT-8 Blue Line Southern Alignment Blue Line Rapid Transit 

ALT-9 Blue Line Northern Alignment Blue Line Rapid Transit 


ALT-6* Lynn Busway Bus/Alternative Fuel 40’ Commuter 
Buses 
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& ALTERNATIVE NUMBER: ALT-1 
ALTERNATIVE NAME: Hecto Shuttle 


MODE/TECHNOLOGY: Automated People Mover (APM)/ Hecto-Metric 


ALTERNATIVE DESCRIPTION: Elevated double guideway on the most direct and preferably 
straight alignment between the Wonderland Blue Line 


Station pedestrian overpass and the new Commuter Rail 
Station. The Hecto would start one level above grade from 
the Blue Line and would stay one level above the tracks at 
the Commuter Rail Station. There would be one midpoint 
station for access to parking lot and/or future development. 
The cable-drawn or belt-drawn Hecto shuttle would operate 
one or two-car consists on each of the two independent 





e OPERATING PLAN: 












Hours of Operation 6am-midnight (7-days/week) 
Peak Headway (nn) 


Off-Peak Headway 


Daly Round 
Peak Consist (# vehicles) One or two-car shuttle 

(two guideways) 
Off-Peak Consist (# vehicles) One or two-car shuttle 

(one guideways) 
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e OPERATING STATISTICS: 


Corridor Length (mi) 
One-Way Run Time (min) 
Annual Vehicle Hours 


















Annual Vehicle Miles 55,745 
Average Operating Speed (mph) | 8 
Vehicle Passenger Capacity 


Peak Hour Passenger Capacity 1,152 
(one-way, two shuttles) 


e VEHICLE REQUIREMENTS: 


Peak Vehicle Requirements 2 Shuttles 
Spare Vehicles (15%) fe eet 








Total Vehicle Requirement 2 Shuttles 


e OPERATING COSTS: 


ee 












(million 1997$) 
aaa] (Teal 
30 I 
[Ts] 


(million 1997$) 
oe ee 
ee ec 
eee 






Total O&M Cost 


e CAPITAL COSTS: 


fo 















Total Capital Cost* 


*Does not include real estate acquisition 
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e INTERMODAL CONNECTIONS: 


The Hecto shuttle will provide very frequent connections between the Rockport/Ipswich commuter rail 
line and the Blue Line. Passengers transfers at the stations will be above-the-platform. The Hecto will 
allow North Shore commuter rail passengers to transfer at Wonderland for trips southbound to Logan 
Airport and downtown Boston via the Blue Line. The Hecto is expected to be more difficult to expand 
to accommodate future development, as each Hecto is an independent line. 


e TRAVEL TIME: 


The Hecto shuttle itself will have very good patron travel times, as the each shuttle will require 2.0 
minutes to travel between commuter rail station and the Blue Line, including a midpoint stop in the 
Wonderland parking lot. The Hecto would require travelers to transfer to and from the Hecto at both 
ends of the trip. Even with continuous Hecto shuttles operating on two guideways, there could be some 
passenger waiting time if large groups of passengers disembark from Commuter Rail. 


¢ NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


The Hecto shuttle will have a minimal neighborhood impact. The greatest neighborhood impact would 
be during construction of the guideway, which may require temporary closure of lanes on Route 1A or 
the Blue Line’s Wonderland Station. Other impacts will be limited to parking areas. The elevated 
guideway will have some visual affect in surrounding neighborhoods. 


e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

There will be some truck traffic carrying materials and equipment during construction of the Hecto 
guideway, but based on the Mystic experience, this should be minimal. Because the Hecto shuttle will 
operate on an elevated guideway, there will be some minor noise impact after construction is 
completed, but the vehicles are unpowered so noise impacts should be limited. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

There will be significant construction above or within the existing MBTA Blue Line station which may 


require the temporary closure of the station. These impacts on the existing station should be able to be 
limited through proper construction staging. 
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e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 


The Hecto shuttle will cross Route 1A on an elevated guideway. Construction of this guideway may 
require the temporary closure of lanes on Route 1A. Any lane closures should be able to be limited 
through the use of prefabricated structural pieces and construction staging. 


e TECHNOLOGICAL COMPATIBILITY: 


The Hecto would introduce a new technology in the T’s family of transit services, similar to the Mystic 
shuttle installation at Wellington Station on the Orange Line. Maintenance operations could be carried 
out under contract with an elevator company (which would supply the Hecto) similar to the MBTA’s 
existing elevator and escalator maintenance contracts. 


e ECONOMIC GROWTH: 


The Hecto system itself would have a minimal impact on economic growth in the North Shore area. 
However, the Hecto system’s mid-point station and good consumer appeal may allow future transit- 
oriented redevelopment of the Wonderland site. The Hecto would provide businesses locating near 
Wonderland with good transit access to the airport, the downtown business district, North Station, and 
the communities of the North Shore. 


e COMPLEXITY OF CONSTRUCTION: 


The construction process would be moderately complex, as the Hecto will operate on an elevated 
structure of columns and beams. The longer the required distance between columns, the larger the size 
of the guideway structure. The use of prefabricated pieces could simplify construction, and the light 
weight of the Hecto vehicles should limit the guideway weight and complexity. The construction 
process would require careful staging to limit the impact on nearby roadway and transit facilities. 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 


The Hecto shuttle would have a very limited ability to increase capacity as demand grows, as these are 
simple “back and forth” cable-drawn systems. 


e CONSUMER APPEAL: 


Ride quality and consumer appeal are reasonably good for Hecto systems, although Hecto systems 
typically suffer from rather slow acceleration and deceleration as well as a mildly bumpy ride. Some 
manufacturers have air-cushion suspensions to smooth the ride, and ride quality can vary between 
vendors. Automated operation prevents human error from being a factor in accidents and integrated 
security systems provide security. 
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ALTERNATIVE NUMBER: ALT-2 


ALTERNATIVE NAME: AGT Shuttle 


MODE/TECHNOLOGY: Automated People Mover (APM)/ Light Automated 
Guideway Transit 


ALTERNATIVE DESCRIPTION: Elevated double guideway on a direct alignment from the 
Wonderland Blue Line Station pedestrian bridge to the new 
commuter rail station. There would be one intermediate 
station for access to parking lot. Two AGT shuttles would 
operate with one or two-car consists on the two-guideway 
line. The AGT vehicles would be self-propelled. The 
system would be sized, designed and constructed so the 
alignment could be extended as development occurs 
around the Wonderland site. 





e OPERATING PLAN: 


2 
2 






Peak Consist (vehicles) | 
OffPeak Consist (#vehicles) | ~ODsSSSSSSS 


e OPERATING STATISTICS: 


Annual Vehicle Hours 


Peak Hour Passenger Capacity 2100 
(one-way) 


e VEHICLE REQUIREMENTS: 
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e OPERATING COSTS: 


Category Unit Unit Cost (1997$) Total Cost 
(million 1997$) 


Based on Section 15 data and Trans 21. 















e CAPITAL COSTS: 














(million 1997$) 
Maint/Control Facility Bae eae 
(ee! ee 


Total Capital Cost 
Does not include property acquisition 


$10.0 





e INTERMODAL CONNECTIONS: 


The AGT shuttle will provide very frequent connections between the MBTA’s Rockport/Ipswich 
commuter rail line and the MBTA’s rapid transit Blue Line. Transfers at the stations may be across-the- 
platform or above-the-platform. The AGT will allow north shore commuter rail passengers to transfer at 
Wonderland for trips to the airport on the Blue Line. The AGT shuttle can easily be expanded to serve 
Wonderland area developments allowing area residents and workers to use transit (commuter rail and 
rapid transit) for many of their travel needs. 


e TRAVEL TIME: 
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The AGT itself will have very good travel time performance. The AGT will require less than 2.0 minutes 
@ to travel between the commuter rail station and the rapid transit with an intermediate stop at the 
_ Wonderland parking lot. However the AGT would require travellers to transfer to and from the AGT at 
both ends of the trip and even with the peak AGT headways, there could be some passenger waiting time. 
In addition, the transfers would likely require a walk through a corridor or the use of stairs or an elevator 
to reach the elevated AGT stations, which would have a further impact on a travellers total travel time. 


e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 

The AGT shuttle will have a minimal neighborhood impact. The greatest neighborhood impact would be 

during construction of the guideway, which may require temporary closure of lanes on Route 1A or the 

Blue Line’s Wonderland Station. Other impacts will be limited to parking areas. 

e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

There will be some truck traffic carrying materials and equipment during construction of the AGT 

shuttle. Because the AGT shuttle will operate on an elevated guideway, there will be some minor noise 

and visual impact after construction is completed. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

_ There will be significant construction above or within the existing MBTA Blue Line station which may 

® require the temporary closure of the station. Any impact on the existing station should be able to be 

limited through proper construction staging. 

e ROADWAY FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

The AGT shuttle will cross Route 1A on an elevated guideway. Construction of this guideway may 


require the temporary closure of lanes on Route 1A. Any lane closures should be able to be limited 
through the use of prefabricated structural pieces and construction staging. 
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e TECHNOLOGICAL COMPATIBILITY: 


The AGT system is unlike anything presently being operated by or for the MBTA. The maintenance 
requirements for the automated equipment are very high. The ATO signal system is unlike the wayside 
signals used on MBTA rapid transit operations. Furthermore, most AGT systems do not use steel rail, 
but a guideway with more complicated switches. 


e ECONOMIC GROWTH: 


The AGT system would have a minimal impact on economic growth in the north shore area. However, 
the AGT system’s mid-point station may allow future transit-oriented redevelopment of the Wonderland 
site. The AGT would provide businesses locating in any such development good transit access to the 
airport, the downtown business district, North Station, and the communities of the north shore. 
Moreover, the AGT could be expanded to provide direct access to new developments as the transit 
accessibility of the surrounding area became a catalyst for further growth. 


e COMPLEXITY OF CONSTRUCTION: 


The construction process would be quite complex. The AGT will operate on an elevated structure of 
columns and beams. The longer the required distance between columns, the larger the size of the 
guideway structure. The use of prefabricated pieces could simplify construction, but the AGT line would 
still require electrification of the line and the installation of the signals. The construction process would 
require careful staging to limit the impact of nearby roadway and transit facilities. 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 


The light AGT systems are generally designed for capacities of 1,000 - 5,000 p/h/d which meets or 
exceeds the needs for the Wonderland Shuttle. For this reason it should be easy to meet growth in 
demand over time. However, further increases in capacity would have to be designed into the system 
from the start and would require heftier construction and larger stations to accommodate longer and more 
frequent trains. It should be noted that most AGT systems are proprietary, so future expansions of AGT 
systems with compatible equipment can be expensive. 


e CONSUMER APPEAL: 
Ride quality and safety are quite good for AGT systems. The guideways and controlled acceleration 


provide riders with a smooth ride. Automated operation prevents human error from being a factor in 
accidents and integrated security systems provide security. 
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ALTERNATIVE NUMBER: 





ALT-3 


ALTERNATIVE NAME: At-Grade Walkway 









MODE/TECHNOLOGY: Pedestrian 


ALTERNATIVE DESCRIPTION: The at-grade walkway would extend on a direct alignment 
from the Wonderland Blue Line station to the new 
Commuter Rail Station. It would be constructed with an 
overhead canopy, which would be interrupted at Route 1A 
and at roadway crossings in the parking lots. The walkway 
would utilize the existing bridge over the County Ditch. 
The walkway would use the existing pedestrian crossing at 
Route 1A, except that the traffic signal would be 
reconfigured with a pedestrian pre-emption cycle. 


e OPERATING PLAN: 


e OPERATING STATISTICS: 


Peak Hour Passenger Capacity 
(one-way) 
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e VEHICLE REQUIREMENTS: 






Peak Vehicle Requirements 


n/a 
Spare Vehicles (15%) 






Total Vehicle Requirement 


e OPERATING COSTS: 


Category Unit Unit Cost Total Cost 
(million 1997$) 
Walkway n/a n/a $0.1 
Maintenance 


e CAPITAL COSTS: 


Category | Unit Unit Cost Total Cost 
(million 1997$) 
Covered Walkway 8’x1100’=8,800 sf $75/sf $0.66 


e INTERMODAL CONNECTIONS: 




















Passengers must walk approximately 1/4 mile along what is essentially a sidewalk to make transfer 
connections between the Blue Line and the Commuter Rail line. Passengers will need to use stairs/ramps 
to disembark and arrive at Blue Line and Commuter Rail boarding platforms. 


e TRAVEL TIME: 
At an average walking speed of 240 feet/minute, the one-way (unimpeded) travel time would be 


approximately five and a half minutes. This does not include access and egress to the walkway from the 
rail stations, and does not include time spend waiting for the traffic signal to change at Route 1A. 
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e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would not have any significant negative neighborhood impacts during or after 
construction of the at-grade walkway. The only difference that would be immediately apparent to the 
neighborhood would be the overhead canopy. 

e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would not have any significant negative environmental impacts during or after 
construction of the at-grade walkway. 

e¢ TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would not have any impacts on any transit facility during or after construction. 

e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 

There may be some minimal impacts to the parking lot during the construction of the canopy. 

e TECHNOLOGICAL COMPATIBILITY: 

Not applicable. 

e ECONOMIC GROWTH: 


This alternative would have minimal ability to promote economic growth and transit oriented 
development. 


e COMPLEXITY OF CONSTRUCTION: 


The walkway and canopy would be built using simple and routine construction methods. Construction 
would be staged within the existing parking lot areas. 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 

This alternative has very little ability to attract future ridership. 

e CONSUMER APPEAL: 

This alternative provides poor quality access, especially for those passengers with packages or luggage, 


or for the elderly and disabled. Although the walkway is covered, patrons are not totally shielded from 
the weather. 
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ALTERNATIVE NUMBER: ALT-4 
ALTERNATIVE NAME: Elevated Walkway 


MODE/TECHNOLOGY: Pedestrian 


ALTERNATIVE DESCRIPTION: The elevated, enclosed walkway would extend on a direct 


alignment from the Wonderland Blue Line Station 
pedestrian overpass to the new Commuter Rail Station. The 
structure supports would be approximately 60 feet apart. 
The walkway would have midpoint access stairs/ elevator 
to the parking lot. The walkway would not be equipped 





e OPERATING PLAN: 


Hours of Operation 














n/ 
n/ 


a 
a 
va 


e OPERATING STATISTICS: 


Peak Hour Passenger Capacity 
(one-way) 


6am-midnight (7-days/week) 






MBTA  wongertana 


Contract No. X2PS97_ Connector Feasibility Study LS Transit Systems 


ALTERNATIVE FACT SHEETS Page 13 


e VEHICLE REQUIREMENTS: 







Peak Vehicle Requirements 
Spare Vehicles (15%) 


Total Vehicle Requirement 


e OPERATING COSTS: 











Category Unit Unit Cost Total Cost 
(million 1997$) 
Walkway/Elevator n/a n/a $0.2 
Maintenance 


e CAPITAL COSTS: 


(million 1997S) 


e INTERMODAL CONNECTIONS: 











Passengers will have direct access to the walkway from the existing Blue Line Wonderland Station 
pedestrian overpass, and a good connection from the Commuter Rail station platform. 


e TRAVEL TIME: 
At an average walking speed of 240 feet/minute, the unimpeded one-way travel time would be 


approximately five and a half minutes. This does not include access and egress to the elevated walkway 
at either station. 


MBTA  wondertana 


Contract No. X2PS97 Connector Feasibility Study, LS Transit Systems 





ALTERNATIVE FACT SHEETS. Page 14 
e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


This alternative would have minimal negative neighborhood impacts during or after construction of the 
elevated walkway. 

e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would have minimal negative environmental impacts during of after construction of the 
elevated walkway. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would have some minor impacts on the Wonderland Blue Line Station when the elevated 
pedestrian walkway is connected to the existing pedestrian bridge. 

e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 

This alternative would have some minor impacts on Route 1A and the parking lot during the construction 
of the elevated pedestrian walkway. Some temporary lane closures may be necessary during the 
construction phase. 

e TECHNOLOGICAL COMPATIBILITY: 


Not applicable. 


e ECONOMIC GROWTH: 

This alternative would have minimal ability to promote economic growth and transit oriented 
development. 

e COMPLEXITY OF CONSTRUCTION: 

The elevated walkway would be built using routine construction methods and construction would be 


staged within the existing parking lot area. This alternative involves a greater level of construction 
complexity than the-at-grade walkway. 
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e ABILITY TO INCREASE/IMPROVE CAPACITY: 


9 This alternative has minimal ability to attract future ridership. 


e CONSUMER APPEAL: 


Although the elevated walkway would protect passengers from the weather, it provides poor quality 
access, especially for those passengers with packages or luggage, or the elderly and disabled. 
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® ALTERNATIVE NUMBER: ALT-5 
ALTERNATIVE NAME: Shuttle Bus Network 


MODE/TECHNOLOGY: Low-Floor, Alternate Fuel 40’ Transit Buses 


ALTERNATIVE DESCRIPTION: The bus alternative includes three routes: (1) 


Shuttle service from the Wonderland Blue Line 
station to the new commuter rail station; (2) 
Express service to Logan Airport; and (3) Express 
service to South Station. The shuttle service would 
include traffic signal pre-emption across Route 1A. 
All routes would use the low-floor alternate fuel 
transit buses. 





e OPERATING PLAN: 


Hours of Operation 6am-midnight (7-days/week) 


Peak Headway (min) - Shuttle 













Peak Headway (min) - Logan Express 
Peak Headway (min) - South Sta. Express 
Off-Peak Headway (min) - Shuttle a ee 
Off-Peak Headway (min) - Logan Express a. ees 
Off-Peak Headway (min) - South Sta. Express ae ae 
Daily Round-Trips - Shuttle 
Daily Round-Trips - Logan Express 
Daily Round-Trips - South Station Express 
Peak Consist (# vehicles) 
Off-Peak Consist (# vehicles) 
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e OPERATING STATISTICS: 


Corridor Length (mi) - Shuttle 
Corridor Length (mi) - Logan Express 
Corridor Length (mi) - South Sta. Express 












One-Way Run Time (min) - Shuttle 
One-Way Run Time (min) - Logan Express 17.08 


One-Way Run Time (min) - South Sta. Express 35.54 
Annual Vehicle Hours- Shuttle 4,380 


vehicePaengerCapaciy | 


(one-way) 
(one-way) 
(one-way) 


e VEHICLE REQUIREMENTS: 


Peak Vehicle Requirements - Shuttle 
Peak Vehicle Requirements - Logan Shuttle 
Peak Vehicle Requirements - South Sta. Shuttle 


0 
3 
3 













Spare Vehicles (15%) 


Total Vehicle Requirement 
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e OPERATING COSTS: 


(million 1997$) 
Fiowtoawew [| i 


e CAPITAL COSTS: 


Category Unit Unit Cost Total Cost 
(million 1997$) 


e INTERMODAL CONNECTIONS: 



























-The shuttle bus network will provide frequent connections between the Rockport/Ipswich Commuter 
Rail line and the Blue Line, in addition to Logan Airport and South Station. The shuttle bus network 
would require airport-bound passengers to make only one transfer to complete their trip to the airport. In 
addition, the shuttle network will connect rail passengers from the North Shore to Boston’s South Station 
via the Blue Line. The shuttle bus network can easily be expanded to serve new Wonderland area 
developments allowing residents and workers to use transit (commuter rail and rapid transit) for many of 
their travel needs. 


e TRAVEL TIME: 

The shuttle bus network will provide commuter rail passengers with good travel times between the 
Wonderland area and the airport and downtown Boston. Passengers will need to make only one transfer 
(except for transfers to the Blue Line) for their trips, reducing overall travel time. 


e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


No impact other than the noise or exhaust resulting from the operation of the buses. 


e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 
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No impact other than the emissions resulting from the operation of the buses. Because the buses will use 
alternative fuels, the emissions are expected to be minimal. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 


None anticipated. 


e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 


None, except signal pre-emption at Route 1A. 


e TECHNOLOGICAL COMPATIBILITY: 

The MBTA presently operates a large fleet of 822 transit and commuter buses. The new shuttle buses 
are expected to be quite similar. 

e ECONOMIC GROWTH: 

This alternative would have minimal ability to promote economic growth and transit oriented 
development. Because the shuttle alternative involves bus transit services that could be easily suspended 
or rerouted, investors are often reluctant to risk capital on developments that would not be viable without 
those transit services. 


e COMPLEXITY OF CONSTRUCTION: 


None 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 


Buses could easily be added to the shuttle bus services in order to increase service frequency and 
capacity. 


e CONSUMER APPEAL: 
Buses could provide reliable and on-time shuttle service, and especially on the shorter shuttle between 


the new railroad station and the Blue Line. However, passengers are generally less satisfied with bus 
services as compared to rail, subway or automated people movers. 
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& ALTERNATIVE NUMBER: ALT-6 


ALTERNATIVE NAME: Lynn Busway 


MODE/TECHNOLOGY: Alternate Fuel 40° Commuter Buses 


ALTERNATIVE DESCRIPTION: The busway would extend from the T’s Lynn Parking Garage 
south to Wonderland alongside the existing commuter rail 
alignment. A bridge would be constructed over the Saugus 
River, where the busway would divert to the narrow gauge 
rail alignment to the Wonderland Blue Line station. The 
busway would include two travel lanes and shoulders. A new 
Commuter Rail Station at Wonderland would not be 
constructed in this alternative. The buses would be over-the- 
road commuter style with cushioned reclining seats and 
overhead reading lights. 





e OPERATING PLAN: 


6am-midnight (7-days/week) 
[orreakteatmy (any | 
7 











Peak Consist (# vehicles) 
Off-Peak Consist (# vehicles) 





e OPERATING STATISTICS: 





Corridor Length (mi) 
One-Way Run Time (min) 






Average Operating Speed (mph) 
[Vehicle Passenger Capacity |= 


Peak Hour Passenger Capacity 133.2 
(one-way) 
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e VEHICLE REQUIREMENTS: 






Peak Vehicle Requirements 


Spare Vehicles (15%) Poe | 






Total Vehicle Requirement 


e OPERATING COSTS: 


(million 1997$) 


*This cost estimate assumes that buses will be added to the MBTA fleet to operate on the busway. It is 
likely that existing bus routes would instead be diverted to make use of the busway. 








e CAPITAL COSTS: 


(million 1997$) 
SaupeeRiverBaie [7 |i 
FroaiGepiaieow® [| 


*This cost estimate assumes that buses will be added to the MBTA fleet to operate on the busway. It is 
likely that existing bus routes would instead be diverted to make use of the busway. 














e INTERMODAL CONNECTIONS: 
The existing Lynn railroad station will have frequent connections to the Blue Line via bus routes 
operating on the busway. The busway will allow North Shore commuter rail passengers to transfer at 


Wonderland for trips to Logan Airport on the Blue Line. 


e TRAVEL TIME: 
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The busway will provide passengers with a congestion-free transfer from the Commuter Rail station at 
Lynn to the Blue Line at Wonderland. Because of the busway’s dedicated nature, travel times should be 
excellent. However, the busway alternative would require passengers to transfer to and from the buses at 
both ends of the trip. Due to the busway’s relatively low peak headways, there could be some significant 
passenger waiting time between connections. 


e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 

Neighborhoods along the alignment would be minimally impacted during construction. Impacts after 
construction might include existing peak period buses rerouted from highways onto the busway. 

e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

The busway will be, in some sense, a new roadway facility with all of the related environmental impacts 
of run-off, noise, and bus emissions. Special care will have to be taken to avoid wetlands, especially 
those which tend to form alongside railroad rights-of-way. The construction of the bridge across the 
Saugus River may have some special environmental impacts. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

None anticipated. 

e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 


The buses operating on the busway may receive some sort of traffic signal preemption in order to speed 
their flow. This may have an impact on the traffic flow on intersecting roadways. 


e TECHNOLOGICAL COMPATIBILITY: 


The MBTA presently operates a large fleet of 822 transit and commuter buses. Busway vehicles are 
expected to be quite similar. 


e ECONOMIC GROWTH: 


This alternative would have a moderate ability to promote economic growth and transit oriented 
development. Because the alternative involves construction of a fixed guideway for bus services, there is 
a greater opportunity for private development near the Lynn station and along the busway. As a result of 
this alternative, the Lynn station and point along the busway would be better linked to the airport and the 
MBTA’s rapid transit system. 


MBTA  wonderiana 


Contract No. X2PS97__ Connector Feasibility Study LS Transit Systems 








ALTERNATIVE FACT SHEETS. Page 23 


e COMPLEXITY OF CONSTRUCTION: 

Construction complexity is expected to be moderate, assuming that in general the guideway construction 
will be straightforward but that wetlands impacts must be mitigated. The Saugus River bridge 
construction may be somewhat complex. 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 


Buses could easily be added to the busway in order to increase service frequency and capacity. Because 
the busway would be constructed with two lanes, several bus lines could be operated at a single time. 


e CONSUMER APPEAL: 
Buses should be able to provide regular reliable service on the busway, and the use of the busway may 


increase passengers’ sense of service reliability. However, passengers are generally less satisfied with 
bus services because they lack the appeal of rail, subway or automated people movers. 
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ALTERNATIVE NUMBER: ALT-7 
ALTERNATIVE NAME: Blue Line Loop 


MODE/TECHNOLOGY: Blue Line Rapid Transit 


ALTERNATIVE DESCRIPTION: The Blue Line would be extended by constructing 
a single track loop. From Wonderland Station, the 


loop would tunnel under Route 1A, making a hard 
left just north of the Wonderland Ballroom. The 
loop would come to grade over the County Ditch 
and swing south to the new Commuter Rail 
Station. From the station, the loop would tunnel 
south, behind the Stop-and-Shop property, and 
continue to Revere Beach Station. 





e OPERATING PLAN: 










Hours of Operation 6am-midnight (7-days/week) 
Off-Peak Headway 8 (avg.) 


Daily Round-Trips 






Off-Peak Consist (# vehicles) 


e OPERATING STATISTICS: 














Corridor Length (mi) 
One-Way Run Time (min) 
Annual Train Hours 
Annual Car Miles 
Average Operating Speed (mph) 







Vehicle Passenger Capacity | 600 


Peak Hour Passenger Capacity 10,200 
(one-way) 


e VEHICLE REQUIREMENTS: 
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Peak Vehicle Requirements 
Spare Vehicles (15%) Foe 
Total Vehicle Requirement 

















e OPERATING COSTS: 


Category Unit Unit Cost (1997$) Total Cost 
(million 1997$) 










i 3 


e CAPITAL COSTS: 


Category Unit Unit Cost Total Cost 
(million 1997$) 


3000 L.F. $20,000 $60.00 


$1.33 









Prrckwork PPC 
seme | 
[sais 
[BctineCam |e «| Sain | 800s0 
[Ween Repheonewt [i 
Froai Capac [sd 


*Does not include real estate acquisition 
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e INTERMODAL CONNECTIONS: 


The Blue Line loop will provide an excellent connection between the Rockport/Ipswich commuter rail 
line and the Blue Line. The Blue Line loop will allow southbound North Shore commuter rail passengers 
to transfer directly to southbound Blue Line trains bound for the airport and downtown Boston. 


e TRAVEL TIME: 


The Blue Line loop will produce excellent patron travel times. Passengers transferring from commuter 
rail to the Blue Line will be immediately heading south without having to stop at Wonderland Station. 
Likewise, passengers transferring from Blue Line to the commuter rail make a direct transfer. 


¢ NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


Neighborhood impacts will be considerable during construction but limited once construction is 
completed. The construction of the loop requires a new single track tunnel beneath Route 1A and 
another single track tunnel beneath the Stop-and-Shop property near Revere Beach station. Tunneling 
will probably be constructed with cut-and-cover techniques that would disrupt the flow of traffic in the 
area. In addition, realignment of Route 1A may be necessary. Once construction is completed, the one- 
way operation of the trains in tunnels for much of the loop’s length will limit the impact on the 
surrounding neighborhoods. 


e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 


There will be wetlands and drainage impacts during construction of the alignment. Due to the nature of 
the soil conditions, structure costs are expected to be significant. Track profile over the County Ditch is 
undetermined at this point. 


e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 


The construction of the Blue Line loop will have a moderate impact on transit facilities and there will 
also be a significant impact after construction is completed. The loop will reenter the existing Blue Line 
just north of Revere Beach station. This will require the installation of a turnout which will shut down 
the southbound track during construction. After construction, Blue Line passengers boarding at 
Wonderland Station will have to ride around the loop past the new commuter rail station in order to head 
south on the Blue Line, instead of béing able to directly board a southbound Blue Line train. 
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e ROADWAY FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

The Blue Line loop passes beneath Route 1A in a new single track tunnel. This tunnel will probably be 
constructed with cut-and-cover techniques that will disrupt the flow of traffic on Route 1A. Realignment 
of Route 1A may be required. Once construction is complete, the operation of Blue Line trains through 
grade separated tunnels will have no impact on area roadways. 

e TECHNOLOGICAL COMPATIBILITY: 

The MBTA already operates rapid transit trains on the existing Blue Line. The addition of a loop to the 
Wonderland terminus of the Blue Line will only marginally alter existing Blue Line operations, and the 
Blue Line loop is perfectly compatible with the existing MBTA system. 

e ECONOMIC GROWTH: 

The Blue Line loop would better link the communities of the North Shore to Logan airport and the 
downtown business district via Commuter Rail and Rapid Transit. This may have a moderate impact on 
business location decisions in the metro-Boston area that would favor the north shore area. 

e COMPLEXITY OF CONSTRUCTION: 

Construction of the alignment will be technologically complex, requiring a lengthy construction period. 
In addition, the close coordination of several technical disciplines will be required. 

e ABILITY TO INCREASE/IMPROVE CAPACITY: 

The MBTA Blue Line presently operates in peak hour headways of 3.5 minutes, near the limit of the 
existing Blue Line signal system. The plan to operate six car trains will improve capacity significantly. 

e CONSUMER APPEAL: 

The existing MBTA Blue Line has good ride quality and consumer appeal. Rapid transit ride quality and 
appeal generally increases with the condition of the track. As the Blue Line loop will be entirely new 


construction, ride quality and consumer appeal on the loop should be even better than on the existing 
MBTA rapid transit system. 
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ALTERNATIVE NUMBER: 
ALTERNATIVE NAME: 
MODE/TECHNOLOGY: 


ALTERNATIVE DESCRIPTION: 


Page 28 


ALT-8 


Blue Line Southern Alignment 


Blue Line Rapid Transit 


The Blue Line would be realigned by constructing 


a double track connection from Revere Beach 
Station to the new Commuter Rail Station. This 
alternative would eliminate the existing 
Wonderland Blue Line Station. The connection 
would be below-grade from Revere Beach Station, 
tunneling under Route 1A, rising to grade at the 
Wonderland Dog Track to the new commuter 





e OPERATING PLAN: 









Hours of Operation 


6am-midnight (7-days/week) 
Off-Peak Headway : 










Daily Round-Trips 
Peak Consist (# vehicles) 
Off-Peak Consist (# vehicles) 


e OPERATING STATISTICS: 









Corridor Length (mi) 


One-Way Run Time (min) 
Annual Train Hours 

Annual Car Miles 

Average Operating Speed (mph) 






10,200 


Train Passenger Capacity 


Peak Hour Passenger Capacity 
(one-way) 


e VEHICLE REQUIREMENTS: 
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Peak Vehicle Requirements 
Spare Vehicles (15%) 
Total Vehicle Requirement 


e OPERATING COSTS: 


Category Unit Unit Cost (1997$) Total Cost 
(million 1997$) 


Train hours 1,215 $67.72 $0.08 
Car miles 145,854 $2.17 $0.32 
Peak trains le aa $16,791 $0.00 


























Peak cars $4,053 $0.00 
Route miles 17 (net) $665,866 $0.11 


e CAPITAL COSTS: 







Category Unit Unit Cost Total Cost 
(million 1997$) 


Tunnel 2,000 L.F. $20,000 $40.00 







Power 6,000 T.F. 75 $ 0.45 





Does not include property acquisition 
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e INTERMODAL CONNECTIONS: 


The Blue Line southern alignment will provide an excellent connection between the Rockport/Ipswich 
commuter rail line and the Blue Line. The Blue Line southern alignment will allow southbound North 
Shore Commuter Rail passengers to transfer directly to southbound Blue Line trains bound for the airport 
and downtown Boston. 


e TRAVEL TIME: 


The Blue Line southern alignment will have very good patron travel time times. Passengers transferring 
from Commuter Rail will be able to board Blue Line trains directly and continue immediately on the 
southbound trip towards downtown. 


e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


Neighborhood impacts will be significant during construction and will continue after construction is 
completed. The construction of the southern alignment requires a new double-track tunnel beneath 
Route 1A and at the rear of the Stop-and-Shop property. This tunneling would probably be constructed 
with cut-and-cover techniques that would disrupt the flow of traffic during construction. Once 
construction is completed, the existing Wonderland Blue Line station would be closed, eliminating 
service to the immediate area around this station. This alternative may also mandate the taking of private 
residential properties behind the Stop-and-Shop. 


¢ ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 


There will be wetlands and drainage impacts during construction of the alignment. Due to the nature of 
the soil conditions, structure costs are expected to be significant. 


e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 


The construction of the Blue Line southern alignment will have a moderate impact on transit facilities 
and a significant impact after construction is completed. This alignment will be routed from the existing 
Blue Line just north of the existing Revere Beach station. If service to Wonderland is to be maintained 
during the construction period, the installation of turnouts on both tracks via a temporary disruption of 
service will be required. After construction, service to Wonderland Station will cease entirely and will 
be rerouted to the new commuter rail station on the Rockport/Ipswich line. 
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¢ ROADWAY FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 


This Blue Line alignment passes beneath Route 1A and the Stop-and-Shop property in a new double 
track tunnel. The anticipated cut-and-cover tunnel construction technique would disrupt the flow of 
traffic on Route 1A and on the private property. Once construction is complete, the operation of Blue 
Line trains through grade separated tunnels would have no impact on area roadways. 


¢ TECHNOLOGICAL COMPATIBILITY: 


The MBTA already operates rapid transit trains on the existing Blue Line. The realignment of the Blue 
Line from the Wonderland station to the new commuter rail station will only marginally alter existing 
Blue Line operations. The Blue Line southern alignment is perfectly compatible with the existing 
MBTA system. 


e ECONOMIC GROWTH: 


The Blue Line southern alignment would better link the communities of the North Shore to Logan 
Airport and the downtown Boston business district via commuter rail and rapid transit. This may have a 
moderate positive impact on business location decisions in the metro-Boston area that would favor the 
North Shore area. On the other hand, the closure of the Wonderland rapid transit station in this 
alternative would have a negative impact on immediately adjacent businesses. 


e COMPLEXITY OF CONSTRUCTION: 


Construction of the alignment will be technologically complex, requiring a lengthy construction period. 
Close coordination of several technical disciplines will also be required. Environmental conditions will 
likely require special construction treatment. 


e ABILITY TO INCREASE/IMPROVE CAPACITY: 


The Blue Line presently operates in peak hour headways of 3.5 minutes, near the limit of the existing 
Blue Line signal system. The plan to lengthen Blue Line trains to six cars will add significant passenger 


capacity. 
e CONSUMER APPEAL: 


The existing MBTA Blue Line has good ride quality and consumer appeal. Rapid transit ride quality 
generally increases with the improved condition of the track. As the Blue Line southern alignment will 
be entirely new construction, ride quality and overall consumer appeal on the new alignment should be 
even better than on the existing MBTA rapid transit system. 
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® ALTERNATIVE NUMBER: ALT-9 


ALTERNATIVE NAME: Blue Line Northern Alignment 


MODE/TECHNOLOGY: Blue Line Rapid Transit 


ALTERNATIVE DESCRIPTION: From the Wonderland Blue Line Station, a double 
track “J” connection would be extended to the 
new Commuter Rail Station. The alignment would 
tunneling under Route 1A, making a hard left just 
north of the Wonderland Ballroom. The alignment 
would come to grade over the County Ditch and 
swing south to the new Commuter Rail Station. 





e OPERATING PLAN: 


[ityRowneeTae 
Peak Comios venta | SCS 
[omreak Cons vehi) [Si 


e OPERATING STATISTICS: 


Annual Car Miles 
20 


Average Operating Speed (mph) 


Train Passenger Capacity | 600 


Peak Hour Passenger Capacity 10,200 
(one-way) 


e VEHICLE REQUIREMENTS: 
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Peak Vehicle Requirements 
Spare Vehicles (15%) a 
Total Vehicle Requirement 


e OPERATING COSTS: 


Category Unit Unit Cost (1997$) Total Cost 
(million 1997$) 


Train hours 4,626 $67.72 $0.31 
Car miles 410,625 $2.17 $0.89 









Peak trains $16,791 $0.02 


Peak cars cot $4,053 $0.02 
Route miles .47 (net) $665,866 $0.32 





e CAPITAL COSTS: 










(million 1997$) 
Feckwok | 
a 
[sates POO 
netic Cars| «|S on | —8T0R0—_—*d 
[WetundsRepacement (| iY OO 
FTouiCapiatcose | dC 


| *Does not include real estate acquisition 

















e INTERMODAL CONNECTIONS: 


The Blue Line northern alignment would provide an excellent connection between the Rockport/Ipswich 
commuter rail line and Blue Line. This alignment will allow southbound North Shore commuter rail 
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passengers to transfer directly to southbound Blue Line trains bound for the airport and downtown 
Boston. 


e TRAVEL TIME: 


The Blue Line northern alignment will have very competitive patron travel times. Southbound 
passengers transferring from Commuter Rail to the Blue Line will be able to directly board southbound 
Blue Line trains. Southbound travel times will be slowed slightly by the need for trains to make a stop at 
Wonderland Station before proceeding. Northbound passengers will also need to transfer once between 
Blue Line and Commuter Rail to complete their trip to the North Shore. 


e NEIGHBORHOOD IMPACTS (DURING AND POST CONSTRUCTION): 


Neighborhood impacts will be considerable during construction, but will be limited once construction is 
completed. The construction of the northern alignment requires a new double track tunnel beneath Route 
1A, probably constructed with cut-and-cover techniques that would disrupt the flow of traffic in the area. 
In addition, Route 1A may possibly need to be realigned. Once construction is completed, the operation 
of the trains in tunnels for much of the alignment’s length will limit the impact on the surrounding 
neighborhood. Noise/wheel squeal may be an issues due to the degree of track curvature required and the 
double track configuration 


e ENVIRONMENTAL IMPACTS (DURING AND POST CONSTRUCTION): 

There will be wetlands and drainage impacts during construction of the alignment. Due to the nature of 
the soil conditions, structure costs are expected to be significant. Track profile over the County Ditch is 
undetermined at this point. 

e TRANSIT FACILITY IMPACTS (DURING AND POST CONSTRUCTION): 

The construction of the Blue Line northern alignment will have a minimal impact on transit facilities. A 
minor impact is anticipated after construction is completed. The northern alignment will be routed from 
the existing Blue Line just north of the existing Wonderland station. This will require some minor 


construction in the station area. After construction, Wonderland station will be converted from a 
terminal station to a “through”’ station. 


e ROADWAY IMPACTS (DURING AND POST CONSTRUCTION): 


The Blue Line northern alignment passes beneath Route 1A in a new double track tunnel. This tunnel 
will probably be constructed with cut-and-cover techniques that will disrupt the flow of traffic on Route 
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1A. In addition, realignment of Route 1A might be required. Once construction is complete, the 
operation of Blue Line trains through grade separated tunnels will have no impact on area roadways. 


e TECHNOLOGICAL COMPATIBILITY: 


The MBTA already operates rapid transit trains on the existing Blue Line. As the extension of the Blue 
Line from the Wonderland station to the commuter rail line will only marginally alter existing Blue Line 
operations, the Blue Line northern alignment is perfectly compatible with the existing MBTA system. 


e ECONOMIC GROWTH: 


The Blue Line northern alignment would better link the communities of the North Shore to Logan 
Airport and the downtown Boston business district via Commuter Rail and Rapid Transit. This may have 
a moderate positive impact on business location decisions in the metro-Boston that would favor the 
North Shore area. 


e¢ COMPLEXITY OF CONSTRUCTION: 

Construction of the alignment will be technologically complex, requiring a lengthy construction period. 
In addition, the close coordination of several technical disciplines will be required. 

e ABILITY TO INCREASE/IMPROVE CAPACITY: 

The MBTA Blue Line presently operates in peak hour headways of 3.5 minutes, and this headway is near 
the limit of the existing Blue Line signal system. The plan to lengthen Blue Line trains to six cars will 
add significant passenger capacity. 

e CONSUMER APPEAL: 

The existing MBTA Blue Line has good ride quality and consumer appeal. Rapid transit ride quality and 
consumer appeal generally increases with the condition of the track. As the Blue Line northern 


alignment will be entirely new construction, ride quality and consumer appeal on the alignment should 
be even better than on the existing MBTA rapid transit system. 
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I. INTRODUCTION 


A. PURPOSE OF THE TASK 


The purpose of this task is to provide an analysis of the changes in commuter rail and Blue Line 
operations that will result from implementation of a Wonderland Connector. Operational 
analysis for three Wonderland Connector Alternatives was conducted: 


e Blue Line South 
e Blue Line North 
e Automated People Mover 


Elements in the operational assessment is as follows: 


e identification of operational and maintenance impacts of each Alternative on commuter rail 
and the Blue Line, 
identification of safety impacts of each Alternative on commuter rail and the Blue Line, 
identification of impacts each Alternative has on the systems components (track, station, 
signal, communications, traction power) of commuter rail and the Blue Line, and 

© identification of additional rolling stock requirements generated by each Alternative. 


It should be noted that commuter rail and Blue Line operational and maintenance cost impacts 
will be addressed in a separate Financial Feasibility Technical Memorandum. 


B. METHOD OF OPERATIONAL ANALYSIS 


A combination of computer software and 
professional evaluation was used to perform 
operational analysis for the Wonderland Connector. 
RAILSIM®, which represents the latest in graphical 
computer simulation of rail operations, was used for 
analysis of the Rockport/Ipswich Commuter Rail 
Line. RAILSIM® displays individual trains 
operating over their routes according to their 
specified performance curves, obeying speed 
restrictions, and interacting with the signal system in| 
response to conflicting routes or the presence of 
other trains ahead. Running time, delays and other 
operating data were compiled for each train. 


As part of the North-South Rail-Link Study, a 
RAILSIM® database of the MBTA’s commuter rail 
network was completed and calibrated to replicate 
real-world operation. Key documents used in the § 
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database were track configuration and signal control line drawings for each route; commuter 
rail public schedules; employee timetables of Springfield Terminal, MBTA, and Conrail; and 
train equipment cycles. The Rockport/Ipswich line RAILSIM® database was modified to 
determine the effects of adding the New Revere Station with the model observed and tested to 
determine the new operating dynamics. 


A RAILSIM® database has not yet been constructed for the MBTA urban rail lines such as the 
Blue Line. Therefore, analysis of parameters affecting the operations of the Blue Line were 
determined by making estimates and comparisons to the existing service and to enhancements 
expected to be functioning at the time of the opening of the Wonderland Connector. 
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Il. IMPACTS ON COMMUTER RAIL 


A. EXISTING COMMUTER RAIL OPERATIONS 


The MBTA Rockport/Ipswich Line operates from North Station in Boston to Beverly in the 
North Shore, a distance of 18.7 miles. At Beverly, the line divides into two branches; one to 
Rockport (16.4 miles) and one to Ipswich (10.0 miles). A 9.0 mile extension from Ipswich to 
Newburyport is under construction. The line 
between Boston and Beverly is double-track 
except for a 0.66 mile single-track tunnel 
through Salem. The line has a wayside signal 
system with three-blocks-clear look-ahead, and 
1 double crossovers spaced at roughly four-mile 
; ‘intervals. Each weekday, one Springfield 
! Terminal freight industry switcher works its way 
I from Somerville (just north of North Station) to 
Salem and returns. 





i The MBTA schedule used for the analysis was 
" that of May 1997. Rockport/Ipswich service was 
provided at roughly 15 minute peak direction headways, 30 minute reverse peak headways, and 
hourly off-peak service on weekdays. Saturday service was hourly, with Sunday/holiday 
service every two hours. Generally, trains alternated to/from each outlying branch terminal, 
though there were a few peak period short-turns at Beverly and the Ipswich branch had no 
Sunday/holiday service. MBTA has stated that future plans to expand the branch to 
Newburyport will possibly result in the addition of Sunday/hourly service and hourly headways 
on the main line. : 


It should be noted that other schedule changes may occur before the new Revere station is 
built, as part of the extension to Newburyport. The details of a possible revised schedule and 
its accompanying equipment cycle were not yet available when this analysis was completed. 


B. COMMUTER RAIL TRACK, STATION, AND SIGNAL CONFIGURATIONS 


New Revere station was added in the RAILSIM® schematic at milepost seven along the 
Rockport/Ipswich main line. Because the proposed station site is that of Wonderland 
Interlocking, the double crossovers presently at that location will need to be moved to just 
south of the proposed station. The interlocking home signals governing the crossovers will be 
similarly relocated. 


One potential design option for the new Revere station is that it be built with a center platform 
between the two main tracks, realigning the outbound (easterly) track further to the east to 
accommodate the center platform. Another design option proposes that the new Revere station 
be built with side platforms on the outside of the parallel main tracks. Coupled with a similar 
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arrangement at the adjacent Blue Line station, the side platform design will facilitate quick 
outbound passenger transfers between rapid transit and commuter rail. 


A major challenge with either station configuration is the need to accommodate occasional 
movements of high/wide rail freight loads destined to the General Electric jet engine plant 
located about three miles north of the New Revere Station. The MBTA dislikes “gauntlet” 
tracks (a segment of track diverging briefly from the main track but still fouling it, enabling the 
train to move away from narrow side clearances). However, the low frequency of freight 
moves past the New Revere Station site would not likely justify the cost of a “run-around” 
track (an entirely separate track going completely around the area of reduced clearance). The 
operational impacts of these and other potential designs will need to be considered in the next 
phase of the study. 


C. PROPOSED CHANGES TO COMMUTER RAIL OPERATIONS 


For the purposes of this analysis, it was assumed that all Rockport/Ipswich commuter trains 
during all periods would stop at the New Revere Station. The RAILSIM® database was updated 
to add a stop at Revere station for all peak period trains (both express and local) in both 
directions (both peak and reverse peak). The peak period was modeled as it represents the 
“worst case” scenario for an operational assessment, addressing issues such as maintenance of 
safe train spacing during the close headways of the peak period. 


There are constraints affecting the Rockport/Ipswich line that require development of operating 
tactics to accommodate an additional station during the intense train service of the peak 
periods. These constraints are as follows: 


e The large number of trains from four converging routes in the North Station terminal plant 
(plus many coach yard moves) must continue to be deftly coordinated to avoid delays. 

e The issue of continued timely turn-around of each inbound train to its next assigned 
outbound run must also be considered. 

e North of the New Revere Station, the single-track Salem Tunnel is a bottleneck that 
requires special attention. . 


D. COMMUTER RAIL RESULTS 


1. Schedule Changes 

The Train Report function of RAILSIM® was used to analyze the operation and create 

prospective schedules. Model assumptions included the following: 

e The New Revere Station will have high-level platforms, enabling heavy volumes of 
transferring passengers to quickly board or alight. 
A 30 second dwell will be provided for all commuter trains at the New Revere Station. 
The New Revere Station will be located in the middle of a stretch of fast 70 mph track that 
is presently used by train crews to regain schedule if they fall behind. Therefore, an 
additional 1:30 minutes of schedule time for peak period trains will be added for braking 
into and acceleration away from the New Revere Station, plus extra recovery time. The 
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additional time reflects the increased acceleration/deceleration required by heavier 


passenger loadings 
e An additional 30 seconds will be added to off-peak, lighter trains for braking, acceleration 
and recovery, reflecting lower ridership volumes. 















Table 1 
Commuter Rail 
Schedule Assumptions 
Peak Trains 

30 sec. 
1:30 min./sec. 
2:00 minutes 













Off-Peak Trains 
30 sec. 
30 sec. 
1:00 minute 







Dwell time 
Acceleration/deceleration/recovery 
Total Time Added 








An important element of the analysis is to determine where along the Rockport/Ipswich 
alignment the additional time needed in the schedule might be added. Adding time to the 
segment between the New Revere Station and North Station is not recommended, as schedule 
time added to inbound Rockport/Ipswich trains may cause some of them to be unable to protect 
their outbound turns. In addition, inbound trains from other MBTA lines could miss scheduled 
turns to outbound Rockport/Ipswich schedules. As a result, reconfiguration of the daily 
operations plan of the North Station terminal plant and the equipment cycles for the entire 
North Side commuter rail network might need to be undertaken. 


Adding the extra time to the outer end of the run (beyond Salem tunnel) will preserve the same 
relationship as at present between trains that meet/pass at either end of the single-track tunnel, 
making it the better location for schedule lengthening. 


2. Train Consist Requirements 
The two minute schedule time increase caused by implementation of the New Revere Station 
will not require additional crews or trainsets. It should be noted that this Alternative was 
studied in the context of the commuter rail service going only as far as Ipswich on that branch 
of the route, and that the Newburyport extension was not assessed. 


3. Maintenance Requirements 

Track and signal changes to the commuter rail line will involve only relocation of existing 
facilities, with no net increase in the number of linear feet of components to be maintained. 
Therefore, changes to existing maintenance requirements are not anticipated. The one caveat is 
that that maintenance requirements might be affected by design changes required to 
accommodate rail freight needs. This will be further assessed in the next phase of the study. 
The New Revere Station will require additional operations expenditures for maintenance and 
servicing. 
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Il. BLUE LINE SOUTH 


A. GEOGRAPHIC LIMITS OF STUDY 


The analysis of the Blue Line only considered changes to operations created by realigning its 
northern end. 


B. EXISTING BLUE LINE OPERATIONS 


The Blue Line operates between downtown Boston and Wonderland via East Boston and Logan 
International Airport. It rises to the surface on the outskirts of Logan, with Airport Station the 
transition point between running on third rail power in the tunnel and an overhead contact 
system (OCS) above ground. From that point to the outlying end, the alignment is fully grade- 
separated. Crews change ends on tail tracks beyond the existing Wonderland Station where a 
diamond crossover facilitates movement between tracks. 


Fifty-six cars coupled in permanently married pairs are required for peak-period service on 
weekdays. These cars are made up into 14 four-car trains. Peak period headways on the Blue 
Line are 314 minutes. Longer intervals prevail at other times: eight minutes during weekday 
mid-mornings, 5% minutes weekday mid-afternoons, twelve minutes weekday evenings, eight 
minutes all day Saturday, and ten minutes all day Sundays/holidays. 


C. TRACK, STATION, CATENARY, AND SIGNAL CONFIGURATIONS 


This double-track Alternative will start from Revere Beach Station. It will tunnel under North 
Shore Road and Route 1A, rise to grade west of Route 1A, and terminate alongside the New 
Revere Station. The new station is assumed to have a center platform between the two main 
tracks, with a diamond crossover south of the station to facilitate the peak period headway by 
allowing easy access between the two main tracks. The signal system for the new alignment will 
be integrated into the Blue Line signal system current at the time the extension is undertaken. 
Similarly, the OCS power system for the extension will be integrated into that of the existing 
segment of the line south of Revere Beach station. The existing Blue Line alignment beyond 
Revere Beach Station to Wonderland Station will be abandoned. 


D. PROPOSED CHANGES TO BLUE LINE OPERATIONS 


It is’ expected that by the time the extension to the New Revere Station (Commuter Rail 
(CR)/Blue Line (BL)) is built, the current MBTA program of platform lengthening on the Blue 
Line will be completed and six-car trains will be operating. MBTA operations plans for that 
time are not yet fully established, with three scenarios under consideration: 1) the same three . 
and a half minute peak period headway as at present, 2) a closer three-minute headway, or 3) a 
longer four-minute headway. A determination was made for each scenario to ascertain whether 
additional cars will be needed beyond that required for implementation of six-car trains. 
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E. SOUTHERN ALIGNMENT RESULTS 


1. Schedule Changes 


As mentioned above, three operating scenarios for the Blue Line are under consideration for 
the future: 1) the same three and a half minute peak period headway as at present, 2) a closer 
three-minute headway, or 3) a longer four-minute headway. Because the New Revere Station 
(CR/BL) will be a slightly longer net distance from Revere Beach than Wonderland, 
approximately 30 seconds longer running time in each direction results. All three headways 
are possible on the Southern Alignment extension Alternative, leaving the final determination of 
service frequency based on nuances of operations planning for the entire Blue Line. 


2. Train Consist Requirements 

This Alternative will eliminate the existing Wonderland Blue Line Station and replace it with a 
New Revere Station (CR/BL). The net distance to this new terminal from Revere Beach 
Station is slightly farther than the present Wonderland terminal. In addition, the new Southern 
Alignment curves over most of the distance and has an uphill grade northbound. (Southbound 
trains on this Alternative will not have a velocity and time advantage due to the installation of 
grade timer signals that retard speed on downhills.) By contrast, the present alignment from 
Revere Beach to Wonderland has minimal curvature and gradient. 


a) Side Platforms 
As the running time is only 30 seconds longer, a side platform layout at the transfer station can 
be expected to minimally affect car requirements as compared to the No Build. 


b) Center Platforms 


In terms of operational efficiency, a center platform layout will enable trains to be turned more 
quickly. Present turn-around operations through the tail tracks first involves unloading 
passengers at the outbound platform, then moving the train northerly into the tail tracks. While 
the train is in the tail tracks, the operator walks through the train, locking and unlocking cab 
and diaphragm doors. When the crew reaches the opposite end, the train moves through the 
crossovers to the inbound platform for passenger boarding. 


Trains that turn at a center platform will merely pull in on either track, with passenger loading 
and unloading taking place in quick succession. Simultaneously, the operator will be able to 
more quickly travel to the other end of the train by walking along the platform. In addition, 
better schedule reliability will be possible with “crew fallback,” where each arriving train is 
met by a new operator waiting at the outbound end of the platform to immediately board the 
train and assume the controls for the inbound trip; with the arriving crew walking the platform 
to meet the following train. 


Because of the minimal increase in running time, perhaps coupled with the center platform’s 
ability to turn around trainsets quickly, the Southern Alignment Alternative may not cause an 
increase in railcar requirements to meet the three proposed headways, and may even enable a 
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decrease in the case of the 3 minute headway option. This is detailed in the Appendix. (One 
caveat is that the Blue Line may have more difficulty handling proposed headways due to the 
longer six-car train consists.) 


3. Maintenance Requirements 
The track, signal, and OCS extensions to the Blue Line South alternative only involve a slight 
increase over existing facilities, and therefore there will be only a slight net increase in the 
number of linear feet of components to be maintained. The New Revere Station (CR/BL) will 
be a replacement of the existing Wonderland Station and will not require additional operational 
expenses for maintenance and servicing. 
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IV. BLUE LINE NORTH 


A, TRACK, STATION, CATENARY, AND SIGNAL CONFIGURATIONS 


From the existing Wonderland Blue Line Station, a double-track, “J ”-shaped extension will be 
built to the New Revere Station (CR/BL). The alignment will tunnel under North Shore Road, 
rise to grade at the County Ditch and terminate alongside the New Revere Station (CR/BL). 
Stub-end tail tracks will continue beyond the new terminal to the southwest for temporary 
storage of relief trainsets and bad order equipment. It is assumed that the station will have side 
platforms along each of the two main tracks, with scissors crossovers on the far side of the 
station to facilitate movements between the two main tracks. The signal system for the new 
alignment will be wired into the Blue Line signal system that is current at the time the extension is 
undertaken. Similarly, the overhead catenary power system for the extension will be spliced into 
that of the existing segment of the line south of Wonderland station. 


B. PROPOSED CHANGES TO BLUE LINE OPERATIONS 


As noted earlier, it is expected that six-car trains will be operating on the Blue Line prior to the 
completion of the Wonderland Connector. Operating plans under consideration include three, 
three and one-half, and four-minute peak headways. A determination was made for each of the 
scenarios to ascertain whether additional cars are needed beyond that required for 
implementation of six-car trains. 


C. NORTHERN ALIGNMENT RESULTS 


1. Schedule Changes 
Because this Alternative will make the Blue Line longer than at present, 1:25 additional running 
time plus a 30 second dwell was added in each direction. All three operating scenarios-- the 
same three and a half minute peak period headway as at present, a closer three-minute 
headway, or a longer four-minute headway—will be possible on the Northern Alignment 
Alternative. 


2. Train Consist Requirements 


a) Side Platforms 
The increase in the length of the alignment for this Alternative, coupled with Blue Line side 
platforms at Revere station, will require additional cars beyond those needed for the 
implementation of six-car trains. The 3% minute headway will require 6 additional cars, while 
the four minute headway will require 6 more cars. This is detailed in the Appendix. The side 
platform layout may even have longer turn-around times as compared to the present 
Wonderland terminal with six-car trains because the longer consist will require more time for 
the crew to walk through while unlocking and locking more end doors. 


MBTA Wonderland 


Contract No. X2PS97____ Connector Feasibility Study LS Transit Systems 





\_CommERCIL/ NO 
mal RETAIL COMPLEX 
4 sales R RAI 


tons PLA FORM 2 


——TO posto__) 


MBTA RADROAD (ROCKPORT /IPSWICH LINE) 
SS eg 


Tet NO. 20 UNIVERSAL 


~/ 


WONDERLAND 
MARKETPLACE 
{S57 SPACES) 


LS 


NO. 15. 20 > 
die CROSSOVER 


oN 
cae 
SS - 


> 
™~, 


FR ; 
COUNTY BITCH 


WONDERLAND 
GREYHOUND TRACK 
PARKING 
(300 SPACES) 


@® PARKING 
(300 SPACES) 


WATER'S €DG! 
RENTAL UNITS) 


lear 7 \ 


TO _LYNN——— 


ee at 


RESIDENTIAL 
NEIGHBORHOOD 


PARKING 
(S25 SPACES) 


FREE PARKING 
(160 SPACES) 


CAT—GRADE ROADWAY/PARKING 
ww. STATE BES COMMUTER RAIL PLATFORM 
POUCE q — te EB BLUE LINE PLATFORM 
(REVERE) ee C=IEXISTING ROADWAY 

. ; GEBEXISTING BUILDING 




















OPERATIONS ANALYSIS Page 15 





b) Center Platforms 


If a center platform is selected for this Alternative, car requirements will remain the same as 
the No Build, or in the case of the 3 minute headway, actually decrease. Train consist 
assumptions are detailed in the Appendix. 


3. Maintenance Requirements 


The Northern Alignment extension to the Blue Line involves an extension of the existing track, 
signal, and OCS facilities. There will be a net increase in the number of linear feet of such 
components to be maintained. The New Revere Station (CR/BL) will function in addition to 
the existing Wonderland Blue Line station and will also require increased operational costs for 
maintenance and servicing. 
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Vv. AUTOMATED PEOPLE MOVER (APM) 


A. APM OPERATIONS 


An elevated guideway will be built on the most direct alignment between the Blue Line’s 
Wonderland Station pedestrian overpass New 
Revere Station (CR). The APM will start one 
level above mezzanine level from the Blue Line 
and will stay twenty feet above the tracks at the 
New Revere Station (CR). There will be one 
midpoint station for access to the parking lot 
and/or future development. 


The APM will operate one or two-car consists 
on each of the two independent parallel 
guideways. Weekday peak period service on 
the APM will be 24 minutes to enable 
connections between the roughly 15 minute 
frequency of commuter rail and the 3% minute rapid transit headway. Off-peak headways will 
be approximately 5 minutes. Late night and weekend service will likely operate on demand 
mode, reflecting the lighter volume of trains and passengers. 





B. OPERATIONAL IMPACTS ON COMMUTER RAIL AND BLUE LINE 


1. Commuter Rail 


It is anticipated that an APM system will affect Commuter Rail operations in a manner 
generally similar to a Blue Line Extension. The same scheduling and train consist impacts will 
be present in this Alternative. 


2. Blue Line 
It is anticipated that operations on the Blue Line will be unaffected by implementation of a 
Wonderland APM Connector. 


C. INFRASTRUCTURE IMPACTS ON COMMUTER RAIL AND BLUE LINE 


1. Commuter Rail 


The selection of the APM Alternative will involve construction of New Revere Station (CR) 
with a high-level platform described in the above Alternatives, including the relocation of the 
crossover switches and interlocking signals. The elevated location of the APM alignment 
facilitates the safe transfer of passengers between modes. 
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2. Blue Line 
The existing Wonderland station will remain in service. With the APM station being built 
directly above the rapid transit terminal, construction will be staged carefully to maintain train 
operations on the existing tracks, and passenger movement on the platforms. Potential 
maintenance requirement impacts related to an APM Alternative will be further defined in the 
next phase of the study. 
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VI. APPENDIX: BLUE LINE RAILCAR REQUIREMENTS 


To determine the fleet requirements for each of the 
two Blue Line extension Alternatives, an analysis 
of existing Blue Line operation was used to 
develop extrapolations. Details of fleet 
requirements are displayed in Table 2. 
Assumptions utilized were as follows: 


A. EXISTING BLUE LINE 





The existing service operates at a 344 minute peak 
period headway. This operation requires 56 cars to protect the schedule, consisting of 14, 
four-car trains. Fourteen additional spare cars are cycled through maintenance, enabling the 
MBTA policy spare ratio of 20% plus rounding up to reflect the fact that cars are coupled into 
permanently married pairs. 


Total cycle time (the time required for a consist to complete a round trip and be in position to 

begin another round trip) on the Blue Line is currently 49 minutes. This includes: 

e running time between stations— 27:48 (27 minutes plus 48 seconds) 

e dwell time at intermediate stations 8 minutes 

e terminal time (turn-around time through Bowdoin St. Loop and tail tracks at Wonderland, 
dwell time, and recovery time)— 13:12 (12 minutes plus 12 seconds) 


B. NO BUILD BLUE LINE 


Blue Line station platforms are currently being lengthened to permit operation of six-car trains. 
Headways under consideration are 3,32, and 4 minutes. One important assumption in the 
Blue Line operations analysis is that the 49-minute cycle time will remain the same with six-car 
trains. It is thought that the possibility of shorter dwell times at stations (due to more doors 
available to handle the passenger volume) will be offset by higher ridership volume attracted by 
the increased capacity of the Blue Line. In addition, the potential for slower turn-around in the 
tail tracks may potentially be managed by a modified version of “crew fallback”. 


An assessment of the “No Build” railcar needs of the Blue Line produced a number of 84 cars 
for a typical day’s operation, an increase of 28 over present day. The present maintenance 
ratio will require 4 more cars for a total of 102 cars needed for implementation of six-car 
trains, or an increase of 32 cars over present day. The two extension scenarios were measured 
against this No Build scenario. 


C. BUILD ALTERNATIVES 


For the extension Alternatives, the extension segments were given the run time of existing 
station-to-station line sections of similar length and gradient as follows: 
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© e In the case of the Blue Line South alignment, its run time replaced the Revere Beach- 
Wonderland segment. The southern alignment had a faster outlying turn-around time, 
reflecting the ability of an island platform to dispatch trains more quickly than a tail track 
arrangement. 
e The Blue Line North alignment was added onto the existing Blue Line. The northern 
alternative had both terminal arrangements tested so as to compare the fleet size for the 
longer extension scenario. The results are displayed in the Table 2 below. 






es ee 
minutes) 
NE al ESA I a I 


Alternative: |__| Rev | Spr_[Tot_| Rev | Spr_| Tot_| Rev | Spr | Tot _ 
TNoBuild | Gcartrains | 102 [22 | 124 [84 | 18 | 102 | 72 | 16 | 88 | 
Southern Alignment _| Island platform | 96_[20 [116 | 84 |18 | 102 | 72 | 16 | 88 | 
Northern Alignment _| Side platforms | 102 [22 [124 [90 _|18 | 108 | 78 | 16 | 94 | 
[Northern Alignment | Island platform [96 [20 [116 [84 |18 | 102 | 72 | 16 | 88 | 
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INTRODUCTION 


11 Project Description 


The Massachusetts Bay Transportation Authority (MBTA) commissioned LS Transit 
Systems (LSTS) to conduct a study to determine the feasibility of providing a connection 
between the MBTA’s Blue Line and Ipswich/Rockport Commuter Rail Line, in the vicinity 
of the existing Blue Line Wonderland Station in Revere, MA (See the Locus Map on Figure 
1-1). 


The goal of this study is to evaluate and select an alternative that will: 


e increase accessibility from the North Shore to the Boston Central Business District 
(CBD) and Logan International Airport; 

maximize transit ridership; 

encourage transit-oriented development; 

conform with the community’s objectives; 

maximize the efficiency and benefits of the required capital investments; 

minimize any impacts to the existing Blue Line and commuter rail operations; 

minimize any impacts to the environment; and 

improve traffic mobility in the area. 


1.2 Purpose 


The purpose of this report is to summarize each alternative under consideration and evaluate 
its construction feasibility. For each alternative, schematic design plans were developed. 
Upon development, each alternative was evaluated for its impacts on traffic, environmental 
issues, right-of-way, constructibility, and cost. Also,-considered was the future potential for 
extension of Blue Line service to Lynn. 


Alternatives selected for this study are: 


e Automated People Mover (APM): Connecting the existing Blue Line Wonderland 
Station to the new commuter rail station, hereafter referred to as New Revere Station 
(CR), on the Rockport/Ipswich Commuter Rail Line. 


e Blue Line North: Extension of the Blue Line from the existing Blue Line Wonderland 
Station to a combined commuter rail and Blue Line station, hereafter referred to as the 
New Revere Station (CR/BL). 


e Blue Line South: Relocation of the Blue Line from existing Revere Beach Station to a 
combined commuter rail and Blue Line station, hereafter referred to as the New Revere 
Station (CR/BL). 
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In addition to these alternatives, two other options are under consideration. These options, 
however, were not carried to the same level of design as those previously described. 
Information and conclusions on these alternatives were obtained from work performed on 
previous studies and by engineering judgment. These options include: 


e Pedestrian Walkway: an at-grade walkway between Wonderland Station and the New 
Revere Station (CR). 


e Lynn Busway: a busway extending from the existing Blue Line Wonderland Station to 
Lynn by paralleling the Rockport/Ipswich Commuter Rail Line. 


2 EXISTING CONDITIONS 


The study area is located in the City of Revere, bounded by the MBTA’s Blue Line and Wonderland 
Station on the east; by the MBTA’s Rockport/Ipswich Commuter Rail Line on the west; Shawmut 
Avenue on the north and Kimball Avenue on the south, as shown in Figure 2-1. 


2.1 Blue Line 


The MBTA’s Blue Line was America’s first underwater subway, constructed in 1904. The 
section of the Blue Line from East Boston to Wonderland Station was opened for rapid 
transit service in 1954. The Blue Line is a two-track, rapid transit system. From Bowdoin 
Station to Airport Station, the Blue Line is powered by third rail. From Airport Station and 
Wonderland Station, it is powered by a 600 Vdc Overhead Contact System (OCS). The Blue 
Line serves approximately 190 train trips/weekday with 3.5 minute headways each direction. 


The current northern terminus of the Blue Line is at Wonderland Station. The Blue Line 
currently operates four car trainsets. Wonderland Station was upgraded in 1994, as part of 
the Blue Line Modernization Project, to accommodate six car trainsets and other accessible 
amenities. 


Wonderland Station is located 0.4 miles north of Revere Beach Station. Travel time to 
Government Center in Downtown Boston from Wonderland Station is approximately 17 
minutes. MBTA parking at Wonderland Station consists of 962 parking spaces (16 accessible 
spaces), at a cost of $2.00/day. There is also additional parking available at the Wonderland 
Greyhound Dog Track and on private lots surrounding the station area. 


The Blue Line signal system is a frequency-based system that employs a tripper system to 
handle enforcement of the signaling aspects. This system while recently installed, was never 
fully implemented and the reverse signaling aspect of the project was never placed in-service. 
Today, it functions as a single-direction wayside signal system with the trippers employed at 
key locations. Modifications or an extension of the existing system will need to take advantage 
of the reverse-signaling capabilities of the system. Any signal changes on the Blue Line will 
need to be performed in coordination with the larger Blue Line signal system upgrade being 
planned by the MBTA. 
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According to the 1994 MBTA Systemwide Passenger Survey for the Blue Line, prepared by 
7 the Central Transportation Planning Staff: 


e Blue Line ridership is approximated at 4000 boardings/day at Wonderland. 

e 2800 commuters arrive by automobile, either parking at the station or dropped off. 
e 500 passengers arrive by bus. 

e 400 commuters walk to the Station from nearby neighborhoods. 

e 25% of the total commuters are from Revere. 

e 20% of the passengers are from Lynn. 

e 55% of riders arrive from outlying areas on the North Shore. 


2.2 Commuter Rail 

The MBTA’s Rockport/Ipswich Line consists typically of two-track service beginning at 
North Station, branching off at Beverly Junction and currently terminating at Rockport and 
Ipswich. Peak period service consists of 11 trains inbound in the morning and nine trains 
outbound in the evening, at 15 minute headways. The reverse-peak service has seven trains 
inbound in the morning and seven trains outbound in the evening at 30 min headways. Track 
improvements were last made on the Line in 1989, consisting primarily of the installation of 
two No. 20 turnouts within the limits of the study area. 





The site under consideration for the new commuter rail station, called New Revere Station, is 
located two miles north of Chelsea Station.and.4.25 miles south of Lynn Station. Chelsea xt 
Station has a current parking capacity cy, nd an inbound to Boston ridership 37) 03 
Chelsea Station also accommodates a significant number of reverse commuters, as < 

Recently, a new 965 parking garage was constructed at Lynn Station in an effort to increase 


commuter rail ridership from Lynn. Ridership estimates from Lynn are estimated a 
boardings per day. 








The Rockport/Ipswich Commuter Rail’s signal system is a traditional Centralized Traffic 
Control (CTC) wayside signaling system. This system is extremely flexible and fairly easily 
modified. The system employs a coded track circuit system that uses code rates to eliminate 
Z the need for expensive line wires or cables. As part of this project, the current Wonderland 

a4 interlocking on the Rockport/Ipswich Line would need to be relocated south, closer to Boston, 
in order to accommodate a new commuter rail station. Initial investigations indicate that this 

relocation should not impact the Line’s capacity, as the current block spacing seems more than 


{\ adequate to handle a move of 2000 feet. ‘Le 
| Af phi, 100 qngve 
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2.3 Roadway 


The MBTA Blue Line passes through Revere adjacent to the Route 1A / North Shore Road 
corridor. Access to Wonderland Station is from Route 1A (North Shore Road) just north of 
Butler Circle. The MBTA commuter rail line is west of, and runs parallel to, the Blue Line. 
The Route 1A corridor in Revere has been the subject of numerous studies and improvement 
projects dating back to the early 70’s and, most recently, the June 1997 Mahoney Circle 
Grade Separation Feasibility Study, prepared by Vollmer/Sam Park Associates for the 
Massachusetts Highway Department. 


Butler Circle is an at-grade rotary with two lanes circling the island, located between Ocean 
Avenue and Mahoney Circle. The rotary processes traffic from three approaches, Route 1A 
north and south, and North Shore Road. The average weekday traffic volume for Butler 
Circle in 1996 was 36,400 vehicles, of which 28,600 vehicles where on the Route 1A 
corridor. Route 1A within the project area consists of two lanes in each direction separated 
by a raised median. North Shore Road intersects with Revere Street at a signalized 
intersection, and Kimball Avenue and Beach Street, approximately 7500 feet to the north and 
1200 feet to the south, respectively, of Butler Circle. 


Several regional highways of the North Shore contribute to traffic conditions of this area. 
Travel to Logan Airport, Boston, and other areas immediately south of Boston are routed 
through Revere. The North Shore area is served by Route 1, Route 1A, Route 60 (American 
Legion Highway) and Route 107. Route 107 (Broadway) which is located west of the 
commuter rail line, is the primary north-south local arterial for the City of Revere. Route 1A 
is the primary route from Revere, south into Boston and Logan Airport. 


Revere Beach Parkway (Route 16) is the primary east-west roadway serving the regional 
travel demands while Beach Street provides local east-west movements. Both roadways 
intersect Route 60 and Route 1A at Mahoney Circle, just west.of the commuter rail. A 
network of local roads north of Wonderland Station serve residential areas between North 
Shore Road and the commuter rail. Beach Street and Kimball Avenue, south of Butler 
Circle, also provide access to residential neighborhoods. East of the MBTA Blue Line is 
Ocean Avenue and Revere Beach Parkway, which run along Revere Beach. 


2.4 Land Use 


The MBTA Blue Line Wonderland Station is located on the east side of North Shore Road 
just north of Butler Circle.‘ There is parking provided in a 300-space lot adjacent to the 
station on the south, a 140-space lot on Ocean Avenue, a 525-space lot to the north of the 
station, and a 750-space lot across North Shore Road. Immediately to the south of 
Wonderland Station is the Water’s Edge apartments with access off Ocean Avenue and 
several small businesses located off North Shore Road. North of the station is the 
Wonderland Ballroom (67 years old and is the second largest ballroom in New England). To 
the east of the station are Ocean Avenue and Revere Beach Parkway with parallel parking 
for Revere Beach. 
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South of Butler Circle, on property formerly owned by Wonderland Greyhound Dog Track, 
is the Wonderland Marketplace retail development which includes a Stop & Shop, Marshalls 
and Staples. A residential neighborhood, known as Young’s Hill, is located off Kimball 
Avenue and Beach Street, south of the Wonderland Marketplace. 


The Wonderland Greyhound Dog Track, built in 1935, is located off Route 1A southwest of 
Butler Circle. This property extends from Route 1A and Butler Circle westerly to the 
MBTA’s Rockport/Ipswich Commuter Rail right-of-way and the residences along Dunn 
Road. There are 500 parking spaces provided for this facility. To the north of Wonderland 
Greyhound Dog Track are residential neighborhoods encompassed by Shawmut Street, Dunn 
Road and Revere Street. 


On the west side of the Rockport/Ipswich Line is primarily a large wetland area. Southwest 
of the study area is developed primarily as commercial/retail use. A large residential 
neighborhood is located northwest of the study area. 


2.5 Utilities 


Several utilities serve the study area. They include the Mass Electric Company, Boston Gas 
Company, and Deer Island STP. During preliminary design of the preferred alternative, 
efforts need to be made to minimize impacts on existing utilities. The utilities should also be 
contacted, as required, to begin the coordination process. 


The study area is a low lying area adjacent to Massachusetts Bay; it has a history of frequent 
tidal flooding. Drainage is currently handled by a combination of detention basins, ditches, 
and culverts. The County Ditch, which serves as the primary drainage system for this area, 
travels across the northwestern portion of the Wonderland Greyhound Dog Track. Impacts 
to the drainage system should be minimized and opportunities for improvement will need to 
be evaluated during preliminary design. 


3 ALTERNATIVE DESCRIPTIONS 


For each of the alternatives described below, New Revere Station has been designed to 
accommodate either side platforms or a center island platform. Each alternative can accommodate 
either side platforms or center island platforms. Therefore, both station layouts have been 
represented within the alternatives. | 


The alternatives for the Blue Line station have been designed to accommodate six-car trainsets. The 
new Blue Line stations can also accommodate either side platforms or a center island platform. Both 
Blue Line station layouts have been represented in this report. 
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Automated People Mover 


3.1.1 Alignment & Mode 


An elevated dual-guideway Automated People Mover (APM) will be built to directly 
connect the Blue Line Wonderland Station and the New Revere Station (CR), as 
shown in Figure 3-1-1. The APM will start at the mezzanine level from the 
Wonderland Station and connect to New Revere Station (CR) twenty feet above the 
tracks. There will be a midpoint station to provide access to the parking lot and/or 
future development on or near the Wonderland Greyhound Dog Track. Revere 
Station (CR) will consist of a center island platform and track and signal 
improvements necessary for its installation. 


The cable-drawn or belt-drawn APM shuttle will operate one or two-car consists on 
each of the two independent parallel guideways. Emergency walkways will be 
provided for the APM. They can be provided either in the center of the guideway on 
the outer edges. For the purposes of this report, the emergency walkway is shown in 
the center of the guideway. 


Weekday peak period service on the APM will involve continuous back-and-forth 
movements to enable connections between commuter rail (15 minute headway) and 
rapid transit (3 % minute headway). Off-peak and weekend service will operate on 
demand, reflecting the lower volume of trains and passengers. 


At New Revere Station (CR), track and signal improvements and shifting will be 
required due to the island platform. It will also be necessary to relocate the existing 
universal crossover (#20) to the south. 


This alternative does not preclude the MBTA from extending Blue Line service to 
Lynn either up the Narrow Gauge Alignment or along the MBTA’s 
Rockport/Ipswich Line. 


3.1.2 Connection Operation 


3.1.2.1 Parking Layout 


This alternative allows for an approximately 200 space parking lot within 
easy walking distance of the new commuter rail station. The lot can be 
accessed by the existing entrance from Route 1A and a bridge over the 
county drainage ditch. Perimeter vehicular circulation leads to a drop- 
off/pick-up area at the north end of the new commuter rail platform. The 
pick-up/drop-off area is also sized to allow for bus operations. 
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The platform will be accessed by means of a pedestrian overpass. Dunn Road 
will be terminated at the new drop-off area. Removable bollards will be 
placed to permit emergency only access to Dunn Road from the drop-off 
area. All other vehicular access to Dunn Road from the MBTA will be 
prohibited. Tree plantings and landscaped berms may be used to screen the 
parking and drop-off areas from existing residences. 


3.1.2.2 Station Layout 


The new commuter rail station will be an island platform configuration 
accessed via a ramp from the proposed parking lot and a pedestrian overpass 
of the tracks. The Automated People Mover connection to existing 
Wonderland Station will be accomplished by means of a second level 
viaduct. Three stations are provided: one at existing Wonderland Station, 
one at the commuter rail station, and one at the mid-point of the APM 
alignment 


Wonderland APM Station: An island platform station will be provided at the 
Wonderland end of the APM alignment, as seen in Figure 3-1-2. Here, the 
island platform ties directly into the existing unpaid upper level mezzanine at 
Wonderland Station. The station would be accessed via the existing 
Wonderland Station stairs and ramps. 


Commuter Rail APM Station: An island platform APM station will be 
provided one level above the north end of the new commuter rail platform, as 
shown in Figure 3-1-3. The APM station will be accessed via a stair and 
ramp. The new APM station is shown as an enclosed station with automated 
doors providing access to the APM vehicles. 


Mid-Point Station: The mid-point station will also be an island platform 
station, as shown on the inset of Figure 3-1-2. Here, the platform will be 
accessed by stairs at one end and a ramp at the other end. The platform will 
be wider at this station than at the other two APM stations. This extra width 
will be required in order to provide connections to the exterior emergency 
walkway at both ends of the platform. 


3.1.2.3 Transfers/Fare Collection 


All transfers between commuter rail and the Blue Line are accomplished by 
means of the APM system. The APM is assumed to be free, but the Blue 
Line and commuter rail will each retain their current fare collection systems. 
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3.1. 


Inbound transfers: Inbound commuter rail passengers will use the ramp or 
stair at the north end of the platform to access the APM station above. At the 
APM station, inbound passengers will board the APM system for transfer to 
Wonderland Station on the Blue Line. At the Wonderland end passengers 
will disembark from the APM, walk down the platform and descend existing 
ramps or stairs to the Wonderland Station fare collection area. 


Outbound transfers: Outbound passengers will exit the Blue Line on the 
unpaid outbound platform and use ramps or stairs to access the APM system. 
Outbound passengers will exit the APM system at the commuter rail end 
using ramps or stairs to reach the commuter rail platform. No station fare 
collection will be necessary in the outbound direction. 


Parking/Drop-Off: Passengers using the New Revere Station (CR) 
parking/drop-off area will access commuter rail and the Blue Line via stairs 
and ramps. Inbound drop-off passengers will go upstairs to the APM station 
above for connections to the Wonderland Blue Line Station and commuter 
rail platform. Returning Blue Line passengers will simply reverse the 
process. The Mid-Point APM station provides access to and from mid-point 
parking areas to either the Blue Line or commuter rail. 


In this alternative, all transfers between commuter rail and the Blue Line 
would require use of the APM system. Additionally, all transfers would 
require going upstairs at one station in order to go downstairs at another. 


3 Method of Construction 


The APM will run on a two-track elevated structure connecting the upper level of 
Wonderland Station to the upper level of New Revere Station (CR), as shown in the 
profile on Figure 3-1-4 and in the plan on Figure 3-1-1. Center APM platforms for 
egress and ingress will be located at both rail stations as well as at the midpoint 
location for access to parking. 


Due to anticipated poor soils, foundations for the viaduct piers will likely be 
founded on piles. Piers will be spaced at approximately 100 feet, and will consist 
steel columns constructed on reinforced concrete pile caps. The guideway will be 
constructed with steel framing which will support the railbed. A typical section of 
the APM’s substructure is shown on Figure 3-1-5. A typical APM superstructure 
section is shown in Figure 3-2-1. The platforms will be concrete with an enclosed 
structure. Construction issues that need to be addressed include maintenance and 
protection of traffic and pedestrians, particularly at the Route 1A crossing, limiting 
the construction work area to minimize the loss of parking and minimizing damage 
to wetlands adjacent to the commuter rail right-of-way. 
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® Automated People Mover 
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@ 3.2 Blue Line Extension - North 
3.2.1 Alignment & Mode 


By extending the Blue Line along the northern side of the study area, existing 
Wonderland Station will remain in service. The two-track Blue Line extension 

- begins just north of Wonderland Station, as shown in Figure 3-2-1. North of the 
station, the vertical alignment begins its descent into a boat section, as seen in the 
profile on Figure 3-2-2. At the same point, a horizontal curve shifts the alignment 
perpendicular to North Shore Road at a point just north of the Wonderland 
Ballroom. 


The crossing of North Shore Road will be accomplished by reprofiling the road to 
achieve the appropriate vertical clearances and by providing a roadway bridge 
structure over the Blue Line’s boat section. The boat section continues due west to 
a concrete bridge structure for the crossing of the County Ditch. Typical sections 
for the boat section and bridge sections are shown in Figures 3-2-3 and 3-2-4, 
respectively. 


West of the ditch, the boat section will begin its ascent to ground level. The 
horizontal alignment will also begin to curve south toward New Revere Station 
(CR/BL). The Blue Line tracks, upon reaching existing grade, will be tangent and 

@ parallel with the commuter rail tracks. In the station area, a new No. 15 diamond 
crossover and an additional 300’ of tail tracks will be provided on the south side 
of the platforms in order for the MBTA to perform its Blue Line operations. 


Existing systems, such as traction power and signals, will require extension and 
modification as part of this alternative. It is believed that the Overhead Contact 
System (OCS) on the Blue Line extension could be supported by the existing 
electrical substation south of Wonderland Station. The signal systems for the 
Blue Line will require modifications, as well. 


At New Revere Station (CR/BL), significant track and signal improvements will 
not be required for side platforms. It will be necessary to relocate the universal 
crossover (No.20) to south of the proposed platform location. 


The average Blue Line operating speed for this alignment ranges from 20 to 25 
mph. 


With this alternative, extension of the Blue Line to Lynn could occur along either 
the Narrow Gauge Alignment or along the MBTA’s existing commuter rail right- 
of-way. However, either alignment would require major modifications and/or 
abandonment of New Revere (CR/BL) and Wonderland Stations. 
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3.2.2 Connection Operation 


3.2.2.1 Parking Layout 


This alternative allows for a 170 space parking lot which will be 
somewhat further removed from the commuter rail platform than in the 
other alternatives. Perimeter circulation leads to a circular drop-off area 
adjacent to the new Blue Line Station and vertical circulation accessing 
the nearby commuter rail platforms. Walking distances from parking to 
commuter rail are longer in this alternative than in other alternatives. The 
drop-off area will be more constrained than the previous alternative, but 
also allows for bus access. Dunn Road will be terminated near the new 
Blue Line alignment with no access of any kind to or from the MBTA 
parking lot. Access to the lot and drop-off area are solely from the bridge 
over the County Ditch. 


3.2.2.2 Station Layout 


Both the new Blue Line Station and the commuter rail station are side- 
platform configurations with an outbound platform shared by the two 
facilities, as shown in Figure 3-2-5. Both stations will be at the same 
level. Stairs and ramps at the north end of both stations lead to a second 
level cross-over providing access between all platforms of both facilities. 


3.2.2.3 Transfers/Fare Collection 


Inbound transfers: Inbound passengers will alight on the inbound 
commuter rail platform, go up to the cross-over via stair or ramp, and 
descend to the fare collection area at the inbound Blue Line platform. 


Outbound transfers: Outbound passengers exit the Blue Line on the 
unpaid shared platform for a direct cross-platform transfer to commuter 
rail. No vertical circulation will be involved in this transfer. 


Parking/Drop-Off: Passengers coming from parking and drop-off ascend a 
half flight of stairs or use a short ramp to the Blue Line lobby. From there 
stairs or a ramp lead up to the second level cross-over providing access to 
both commuter rail platforms. The Blue Line will be accessed simply by 
passing through the fare collection area. Passengers returning to drop-off 
and parking must use vertical circulation up from the common outbound 
platform to the cross-over and then descend to the unpaid section of the 
Blue Line lobby. 
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3.2 


MBTA 
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In this scenario outbound transfers have a direct cross-platform transfer 
without going up or down stairs. Inbound drop-off to Blue Line 
passengers walk up to platform level only to access the Blue Line. All 
other passengers must use vertical circulation first up and then down to 
reach their destinations. 


3 Method of Construction 


The Blue Line North alternative provides a two-track connection from the 
existing Wonderland Blue Line Station to the New Revere Station (CR/BL). A 
majority of this alignment will be carried via a depressed reinforced concrete 
boat section. In addition, two bridge structures will be constructed to carry 
North Shore Road and the County Ditch over the alignment. A new Blue Line 
station will also be constructed adjacent to the New Revere Station (CR/BL) 
with a second level extending over the commuter rail to facilitate transfer to side 
platforms on both rail lines. 


Construction issues that need to be addressed include: 
e raising of Route 1A to accommodate a Blue Line tunnel crossing; 


e providing an elevated crossing of the new Blue Line connection to allow 
continued drainage of the County Ditch; 


e underpinning of the Wonderland Ballroom to accommodate the new boat 
section construction; 


e extending the Blue Line’s boat section walls will reduce chances for flooding 
and, therefore, minimize the need for stormwater pumping of the Blue Line; 


and 


e minimizing damage adjacent to the commuter rail right-of-way. 
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3.3 Blue Line Relocation - South 
3.3.1 Alignment & Mode 


In this alternative, the Blue Line will diverge from its existing alignment north of the 
MBTA’s Revere Beach Station and extend to the New Revere Station (CR/BL) via a 
route along the southern end of the study area, as shown in Figure 3-3-1. This 
alternative will eliminate use of the present Blue Line terminal at Wonderland 
Station. . 


The two-track Blue Line relocation begins just north of the Kimball Avenue 
overpass, so as not to impact the existing structure. This alternative will require the 
use of a boat section in the area from the existing Blue Line tracks to approximately 
midway behind Wonderland Marketplace, as shown on the profile in Figure 3-3-2. At 
this point, a tunnel will be built underneath Wonderland Marketplace’s southern 
parking area and VFW Parkway (Route 1A). The crossings at both North Shore 
Road and Route 1A will require bridge structures, although no reprofiling of the 
existing roadway alignments is anticipated. Typical sections for the boat section and 
bridge sections are shown in Figures 3-2-3 and 3-2-4, respectively, in the previous 
section. Northwest of the Route 1A bridge structure, the tunnel will rise to grade. 


As the Blue Line relocation approaches the station area, the tracks begin to shift and 
widen in order to accommodate a center island platform. In the station area, the Blue 
Line tracks will be tangent and parallel with the commuter rail tracks. A No. 15 
diamond crossover will be provided south of the platform area. Because there is not 
sufficient room to provide for tail tracks in this alternative, at the request of the 
MBTA’s Blue Line Operations, a storage track has been provided on the eastern side 
of the station. This track will be utilized for layover at the station. 


Existing systems, such as traction power and signals, will require extension as part of 
this alternative. It is believed that the Overhead Contact System (OCS) on the Blue 
Line extension could be supported by the existing electrical substation south of 
Wonderland Station. The signal systems for the Blue Line will require 
modifications. 


At New Revere Station (CR/BL), track and signal improvements will required for 
due to the center island platforms. It will also be necessary to relocate the universal 
crossover (No.20) to south of the proposed platform location. 


The average Blue Line operating speed for this alignment ranges from 25 to 30 mph. 
The Blue Line South alignment preserves the option to extend the Blue Line to Lynn 


via the MBTA’s commuter rail right-of-way. In fact, this alignment begins the 
extension to Lynn with 1/3 of the capital cost. 


MBTA Wonderland 


Contract No. X2PS97_—s- Feasibility Sudy | ———————___LS Transit Systems, Inc. 





COMMERCIAL / 


\ RETAIL COMPLEX Pe 
\ COMMUTER RAIL \ . 
: : BLUE LINE 
840'\LONG PLATFORM wee : ee ume 
——TO BOSTON js = 
MBTA RARROAD (ROCKPORT /PSWICH Une) = 


—— NO. 20 UNIVERSAL 


~ 


RESIDENTIAL 
NEIGHBORHOOD 


WONDERLAND: 
GREYHOUND TRACK 
PARKING 
(500 SPACES) 


INBOUND 
BLUE LINE 


WONDERLAND 
MARKETPLACE 
(557 SPACES) 


BUTLER 
CIRCLE 


er 
Uf PARKING 
4a 3 


00 SPACES) 


AA 
BLUE UNE! = 3 < FREE PARKING 


SEGMENT ARKING (160 SPACES) 


Pp. 
(210 SPACES) 


LEGEND 
TC BOAT SECTION 
@ PARKING [= ITUNNEL SECTION 
(140 SPACES) @=ms BRIDGE 
; C—AT-—GRADE ROADWAY /PARKING| 


i COMMUTER RAIL PLATFORM 
els BLUE LINE PLATFORM 
(REVERE) [EXISTING ROADWAY 
FERMIT PARKING SH EXISTING BUILDING 
(44 SPACES 








ELEVATION 
MATCH LINE BELOW 





REVERE STATION 
BLUE UNE PLA 


$ 
: z 
Z g 
oe 
e | 
oO tad 
e 
3 


LEGEND 


ELEVATIONS ARE IN FEET AND REFER TO MASSACHUSETTS S=BOAT SECTION 
BAY TRANSPORTATION AUTHORITY (MBTA) DATUM, WHEREIN z G=3TUNNEL SECTION 
EL 0.0. (MBTA) IS 105.65 De BELOW USC&GS MEAN SEA ez BRIDGE 


DATUM OF 1929 (NGVD! CSIEXISTING ROADWAY 





Construction Feasibility Report ————_____ Page 26 


@ 3.3.2 Connection Operation 


3.3.2.1 Parking Layout 


This alternative allows for a 1,000 space parking lot located close to both 
the Blue Line and commuter rail platforms. In this configuration aisle and 
perimeter circulation are used to access a drop-off area which leads 
directly to the Blue Line platform. Dunn Road will be terminated at the 
drop-off in a similar fashion to the APM alternative. 


Emergency vehicular access, only, will be allowed to Dunn Road from the 
MBTA area. Landscaped berms and tree planting could be used to screen 
existing residences from parking and drop-off areas. The main access to 
and from the parking area will be provided via the County Ditch bridge. 


3.3.2.2 Station Layout 


Both commuter rail and Blue Line stations utilize an island platform 
configuration, as shown in Figure 3-3-3. Vertical circulation will be 
provided at the north end of both platforms leading to a second-level 
cross-over connecting the two platforms and the drop-off area. The cross- 

@ section of the fare collection lobby at the north end of the Blue Line 
platform will be sized to allow for future extension of the Blue Line to the 
north. At that time, the second level cross-over would be extended east to 
a new vertical circulation area in middle of the drop-off area. Parking and 
drop-off would be reconfigured. 


3.3.2.3 Transfers/Fare Collection 


Inbound transfers: Inbound passengers will disembark from commuter rail at 
the commuter rail platform and use stairs or ramps to access the second level 
cross-over to the Blue Line. Inbound passengers will then descend to the 
Blue Line fare collection area and enter the Blue Line platform. 


Outbound transfers: Outbound passengers will exit the Blue Line platform 
through the fare collection area and use stairs or ramps to go up, over and 
down to the commuter rail platform. 


Parking/Drop-Off: Passengers coming to the Blue Line use a short ramp or a 
half flight of stairs to reach the platform level. Commuter rail passengers 
must go up, over and down. 
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3.3 


3.4 


In general, all transfer passengers must go up, over and down in this 
alternative. Blue Line drop-off passengers have a much simpler half level 
transition to and from platform level only. If the Blue Line is extended, all 
passengers will have to go up, over and down to reach their destination. 





3 Method of Construction 


The Blue Line South alternative will remain depressed as it curves to the west 
from Revere Beach Station and will be constructed as depressed reinforced 
concrete boat section under North Shore Road, along the rear of Wonderland 
Marketplace, until it goes into a tunnel under the parking lot. It will remain in a 
tunnel until it reaches the westerly side of Route 1A, where it will come to 
grade at the new commuter rail station. North Shore Road and Route 1A will 
both bridge over the new Blue Line. 


This alignment will require the taking of Bob’s Autobody on North Shore Road, 
one building on Kimball Avenue, an abandoned building on Route 1A and 2 
smaller buildings on the Wonderland Greyhound Dog Track property. The 
alignment will not require the taking of the eight houses on Kimball Avenue. 
However, due to their close proximity to the new Blue Line alignment, it is 
advisable to obtain those properties. 


Construction issues that need to be addressed include support of excavation, 
depth of the bottom slab of the boat section to overcome buoyancy, replication 
of the shopping center stormwater detention basin, disruption of shipping and 
receiving operation at the rear of the shopping center, maintenance of vehicle 
and pedestrian traffic at the road crossings, protection of the boat section and 
tunnel from’ flooding and: minimizing ‘disruption to wetland areas near the 
commuter rail right-of-way. 


Pedestrian Walkway 


This alternative consists of a covered pedestrian walkway along the surface of the 
existing parking areas on both sides of Route 1A. Features include a canopy-covered 
area reserved for pedestrian use only, consisting of a well-marked crossing of Route 1A 
and New Revere Station (CR). Construction issues that need to be addressed include 
some sort of barrier (i.e., bollards, fencing or Jersey barrier) to prohibit vehicle 
parking on the walkway, crossing of the County Ditch and minimizing the disruption to 
wetlands. 
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@ 3.5 Lynn Busway 


This alternative consists of a busway connection from the existing Blue Line at 
Wonderland Station to the commuter rail station in Lynn. This could be considered a 
first stage of extending the Blue Line to Lynn along the same route. There are two 
possible routes for this busway. One being along the old Narrow Gauge alignment 
between Route 1A and the Massachusetts Bay, and the second being adjacent to and 
largely within the existing MBTA Rockport/Ipswich commuter rail right-of-way. 


The Narrow Gauge Alignment, as described in the MBTA’s North Shore 
Transportation Study, begins at Wonderland Station and extends to the Point of Pines at 
the Saugus River. It is in a low-lying area and is primarily adjacent to residential and 
commercial development. A new lift bridge crossing of the Saugus River would be 
required for this alternative and a connection to the MBTA’s Rockport/Ipswich Line 
right-of-way could occur at the General Electric Riverworks plant. Since its 
abandonment, much of the alignment has been purchased and/or developed by abutters. 
As such, a significant effort would be required to reestablish the Narrow Gauge 
Alignment right-of-way. 


The second alignment, adjacent to the commuter rail tracks would require new 
embankments along the existing commuter rail right-of-way through the Rumney Marsh 
salt flats which has been designated as an Area of Critical Environmental Concern 


@ (ACEC). 


Preliminary discussions with DEP indicated that although the alignment along the 
commuter rail tracks would impact the ACEC, it is probably preferable to the Narrow 
Gauge alignment, provided that the need for the project can be justified and appropriate 
mitigation of the impacts can be achieved. - Even with the ACEC status, the 
Rockport/Ipswich right-of-way aligment is preferred due to the fact that it already 
accommodates railroad traffic. 


For the purpose of this report, the alignment adjacent to the commuter rail tracks has 
been considered. The Lynn Busway will begin at the existing, currently underutilized, 
parking garage in Lynn. Once leaving Lynn, an exclusive busway will be constructed 
within the MBTA’s Rockport/Ipswich Line right-of-way. The busway will operate 
exclusively until reaching the Saugus River, at which point it will make its way east to 
Route 1A and travel in mixed traffic across the existing General Edward’s Bridge. 
South of the bridge, the busway will travel west back onto the MBTA’s right-of-way 
where it will operate exclusively until intersecting Route 1A to reach Wonderland 
Station. 
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@ 4 ENVIRONMENTAL IMPACTS 


4.1 Introduction 


Environmental impacts will be presented for all of the above alternatives as identification 
of issues to be considered in determining the relative feasibility of the various 
alternatives. In many cases further study will be required to determine the extent of the 
impacts which will be accomplished in the preliminary design stage of the preferred 
alternative, and subsequently in an ENF. The impacts presented include: 


Right-of-way impacts 

Impacts on abutters including noise, vibration and visual 

Impacts on natural resources including wetlands, hazardous materials, historical 
permitting strategy 

Impacts on traffic and air quality 


4.2 Right-of-Way Impacts 


4.2.1 Automated People Mover 


The Automated People Mover, which provides a straight line connection between 

@ the Blue Line Wonderland Station and commuter rail, will require a total right-of- 
way acquisition of 133,810 square feet (3.07 acres), as shown in Figure 4-2-1. The 
right-of-way for acquisition includes the area for the proposed connection and 
parking exclusive of areas within roadway right-of-ways. The largest area 
required for this alternative is 83,510 square feet (1.92 acres) located in Revere’s 
RB Zone (residential, two family). .The remaining 50,300.square feet (1.15 acres) 
is located in the PDD2 Zone (planned district development). The area east of the 
County Ditch is in the PDD2 Zone and consists primarily of undeveloped parcels. 
West of the County Ditch is the RB Zone and will be developed as surface 
parking. This alternative can be constructed without requiring building 
acquisitions. 


4.2.2 Blue Line North 


The Blue Line North alternative will require a total right-of-way acquisition of 
150,600 square feet (3.46 acres), exclusive of areas within roadway right-of-ways, 
as shown in Figure 4-2-2. The largest area required for this alternative is again in 
the RB Zone at 77,690 square feet (1.78 acres). The remaining 72,910 square feet 
(1.67 acres) is in the PDD2 Zone. The RB and PDD2 Zones are situated along the 
County Ditch. 
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4.2.3 Blue Line South 


The Blue Line South alternative will require a total right-of-way acquisition of 
583,120 square feet (13.39 acres), as shown in Figure 4-2-3. For this alternative, 
the largest area is in the PDD2 Zone at 403,610 square feet (9.27 acres). Most of 
this area is located off of North Shore Road across from the Wonderland Station 
for the construction of a 1000-space parking lot. The remainder of the impact to 
the PDD2 Zone is located on the Wonderland Greyhound Dog Track and 
Wonderland Marketplace properties. Right-of-way requirements within the RB 
zone total 155,245 square feet (3.56 acres). The remaining area is comprised of 
16,740 square feet in the HB zone (highway business) located south of the 
Marketplace and Track, and 7,525 square feet located in the RC2 zone (apartment 
district) adjacent to the Blue Line. 


The Blue Line South alternative will require the acquisition of three structures (of 
which one is abandoned) on the Wonderland Greyhound Dog Track property and 
Bob’s Autobody on North Shore Road. Ten structures situated on eight lots off 
Kimball Avenue will also be acquired for construction of the proposed boat 
section of the Blue Line. Construction impacts will include the displacement of 
up to 100 parking spaces at the Wonderland Marketplace. 


4.2.4 Pedestrian Walkway 


A pedestrian walkway, which provides a straight line, at-grade connection 
between the Blue Line Wonderland Station and commuter rail, will require a total 
right-of-way acquisition of 133,810 square feet (3.07 acres). The right-of-way for 
acquisition includes the area for the proposed connection and parking exclusive of 
areas within roadway right-of-ways. The largest area required for this alternative 
is 83,510 square feet (1.92 acres) located in Revere’s RB Zone (residential, two 
family). The remaining 50,300 square feet (1.15 acres) is located in the PDD2 
Zone (planned district development). The area east of the County Ditch is in the 
PDD2 Zone and consists primarily of undeveloped parcels. West of the County 
Ditch is the RB Zone and will be developed as surface parking. This alternative 
can be constructed without requiring building acquisitions. 


° 4.2.5 Lynn Busway 


Impacts on the right-of-way by the Lynn Busway are similar to those described in the 
Blue Line North alignment. In order to accommodate a 50’ wide busway, the area of 
impact on the Wonderland Greyhound Dog Track property will be approximately 
50,000 sq. ft (1.15 acres). In order to make the connection to Route 1A on both sides 
of the Saugus River, additional right-of-way takings will be necessary in this vicinity. 


MBTA Wonderland 


Feasibility Study _~Ss&#LS Transit Systems, Ince. 








COMMERCIAL / 
RETAIL COMPLEX 


To LYNN——— 


A N\ 
—e_7 DIRE TL a =e | 
TERE MMe \ A 


oO 


I = SIGHBORHOGD 
tS a: NEIGH 
QS — — 


Wander 


ry 


TOTAL AREA OF 
RIGHT—OF —-WAY 
IMPACTS: 13.39 ACRES 


i! 
oa 
an 

Lt 


LEGEND 
C= AREA OF IMPACT 
MA STATE 
POUCE 
(REVERE) 


WATER'S EDGI 
RENTAL UNITS) 


MASSACHUSETTS GAY TRANSPORTATION AUTHORITY 
WONDERLAND CONNECTOR 
FEASIBLITY STUDY 

VERE STATION 


BLUE UNE RELOCATION - SOUTH 
RIGHT OF WAY IMPACTS 


| {44-7 FSS 








Construction Feasibility Report 


4.3 





Page 35 


Impacts on Abutters 


The environmental impacts to abutters consist of noise, vibration and visual impacts. 
The criteria for determination of these impacts is described as follows: 


a. Noise and Vibration Impacts 


The potential for adverse noise impacts from mass transit projects: occurs 
when noise sensitive sites are located in the project area. Noise sensitive 
sites include residences, motels, hotels, public meeting rooms, auditoriums, 
schools, churches, libraries, hospitals, parks, and other areas where quiet is 
desirable or essential. Evaluation of transit alternative noise impacts involves 
the comparison of existing ambient noise levels with forecasted noise levels 
occurring during transit operation and construction. Noise impacts result 
from both the operation of the transit alternative as well as associated 
changes in roadway traffic. 


The most commonly used measure of noise level is the A-weighted sound 
level on the decibel scale (dBA). The dBA sound level is widely used for 


‘transit-related noise measurements and specifications for community noise 


ordinances and standards. The dBA has been shown to be highly correlated 
to human response to noise. FTA criteria state that, as a general rule, an 
increase of one dBA cannot be perceived, a three dBA increase is considered 
barely perceptible, a change of five dBA is required before any significant 
change in community noise level would be perceived, and a ten dBA 
increase is heard as approximately doubling in loudness, independent of the 
existing noise level. 


Impact criteria for ground vibration have been established by the National 
Academy of Sciences, Committee on Hearing, Bioacoustics and 
Biomechanics (CHABA). The assessment of impact is based on potential 
for: 


1) Major structural damage 
2) Minor architectural damage 
3) Annoyance 


The assessment of construction and operational impacts due to 
implementation of each alternative can be made by comparing predicted 
vibration levels with vibration criteria. A comparison will result in a set of 
distances between vibration source and receptor within which vibration 
impacts could occur for various types of buildings and structures. These 
distances are summarized in Table 4-3-1. 
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TABLE 4-3-1 
ESTIMATED DISTANCE BETWEEN SOURCE AND RECEPTOR 
WITHIN WHICH A VIBRATION IMPACT MAY OCCUR 


DAMAGE EFFECTS ARCHITECTURAL DAMAGE 













Structural Historic Non-Historic 
Vibration Source Damage Building Building 
(Ft) (Ft) (Ft) 


Construction 
PileDrivng | 6 | 150 °&#2,,| £60 | 
Slurry Wall Construction 


Operational 
Rough Roads fee eee ON, eee et ne ee es 


Smooth At-Grade Roads 











ANNOYANCE BUILDING CATEGORY 
EFFECTS 
Hotel/ 
Vibration Source Hospital Residential Office Factory 
(Ft) (Ft) | (Ft) (Ft) 
Slurry Wall Construction 





Operational 
Rough Roads 


Smooth At-Grade Roads 


NA: Not Applicable 
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The land use within the project area is mainly recreational with the 
Wonderland Greyhound Dog Track and the Wonderland Ballroom, retail 
and shopping at the new Wonderland Marketplace and some residential 
on Kimball Avenue and Shawmut Street. Based on the above criteria we 
will assess the Noise and Vibration impacts on each alternative. Traffic 
is heavy on Route 1A during the daytime hours so there is always noise 
and potential vibration from automobiles and trucks during that time 
period. 


b. Visual Impacts 


Visual impacts are caused by the alteration of physical and visual 
character by each alternative in areas where they would be located. 
Visual changes would result from the construction of various 
infrastructure components such as station entrances, tunnel portals, 
elevated structures, ancillary support facilities and traction power 
equipment. To a large extent visual context may be altered by future 
development which may cause dramatic changes in land use. Recent 
residential development along Revere Beach has been of the high rise 


‘condominium variety, therefore, future land use context should be 


considered in the determination of visual impacts. 


Automated People Mover 


4.3.1.1 Noise & Vibration Impacts 


The operational effect of the Automated People Mover consists of noise 
of steel wheels on rail, but will be powered electrically and therefore 
there will be no additional noise from its operation. Construction of the 
piers will require piles and excavation equipment as well as concrete 
mixing trucks. It is not estimated that noise levels for the area will be 
increased significantly even during construction due to the amount of 
activity already present. Vibration will likely not have an effect on the 
Wonderland Ballroom which is believed to be eligible for inclusion in 
the National Register of Historic Structures. If damage is anticipated, 
special construction techniques in the vicinity of the building, such as 
augered piles, may be required. It is assumed that construction will only 
occur during normal daytime working hours to minimize noise and 
vibration impacts. 


Operational impacts of the commuter rail station will include increased noise 
levels at these facilities and potentially increased vibrations. Noise levels 
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4.3.2 


during construction will include excavation equipment, sheet piling or slurry 
wall construction, and concrete mixing trucks, which are expected to raise 
the ambient dBA levels. Exact increases in noise levels will have to be 
compared with ambient dBA levels. Visual impacts related to the station and 
parking areas can be mitigated with carefully designed landscaping. 


4.3.1.2 Visual Impacts 


The Automated People Mover will be situated on a structure extending 
from the upper level of Wonderland Station to the New Revere (C/R) 
Station near the rear of the Wonderland Greyhound Dog Track. The 
structure will consist of a superstructure, approximately 5 feet deep and 
20 feet above existing grade, which will support the rails and the APM 
vehicles. The superstructure will be supported on piers with two columns 
spaced at approximately 100 feet. The APM facility will be prominently 
visible since the area around it is basically flat. The APM facility may 
appear objectionable to existing residences on Shawmut Street which are 
approximately 500 feet away. Recent new development in Revere has 
been of the high rise condominium type, and future development is likely 
to be denser than existing development. Therefore, the elevated APM 
will become less obtrusive with the presence of higher development. 


Blue Line Extension - North 


4.3.2.1 Noise & Vibration Impacts 


The Blue Line North alignment will curve to the left north of the existing 
Wonderland Blue Line Station and decline into a tunnel under Route 1A 
and the County Ditch very close to the Wonderland Ballroom and at the 
rear of properties on Shawmut Street which include residences and 
Wonderland Marble and Stone. 


Operational impacts will include increased noise levels at these facilities 
and potentially increased vibrations. The exact increase in noise impacts 
which will be caused by friction of steel wheels on rails on sharp radius 
curves will have to be compared with ambient dBA levels. Noise levels 
during construction will include excavation equipment, sheet piling or 
slurry wall construction, and concrete mixing trucks, which are expected 
to raise the ambient dBA levels. Exact increases in noise levels will have 
to be compared with ambient dBA levels. 


It is not expected that operational vibrations will cause any damage 
impacts to any structures, however, special construction methods must 
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@ be utilized to avoid vibration damage to the Wonderland Ballroom. 
Annoyance vibrations during construction, however, are likely. 


4.3.2.2 Visual Impacts 


The Blue Line North alternative consists of the New Revere Station 
(CR/BL) at the rear of the Wonderland Greyhound Dog Track and a Blue 
Line connection at surface and in boat and tunnel sections. The station is 
situated in an industrial/recreational area and should not create any visual 
impacts. The Blue Line connection will consist of tracks signals and 
overhead catenary wires which may have a visual impact on the residents 
along Shawmut Street. These impacts can be mitigated with carefully 
designed landscaping. 


4.3.3 Blue Line Relocation - South 
4.3.3.1 Noise & Vibration Impacts 


The Blue Line South alignment will curve to the west from Revere Beach 
‘Station under North Shore Road and will be in boat section until it 
intersects with the service road and parking lot behind Wonderland 

@ Marketplace. The alignment will also be very close to the residences on 
Kimball Avenue. 


Operational impacts will include increased noise levels at these facilities 
and potentially increased vibrations. The exact increase in noise impacts 
which will be caused by friction of steel wheels on rails on sharp radius 
curves will have to be compared with ambient dBA levels. Noise levels 
during construction will include excavation equipment, sheet piling or 
slurry wall construction, and concrete mixing trucks, which are expected 
to raise the ambient dBA levels. Exact increases in noise levels will have 
to be compared with ambient dBA levels. 


It is not expected that operational vibrations will cause any damage 
impacts to any structures, however, special construction methods may be 
required to avoid vibration damage to Wonderland Marketplace buildings 
and the abandoned concrete block building on the westerly side of Route 
1A, if this building is to remain. Annoyance vibrations during 
construction, however, are likely. 


4.3.3.2 Visual Impacts 


Visual impacts will be the same as those described in the Blue North 
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alternative, except that impacts may affect residences along Kimball 
Avenue. However, these impacts can be mitigated with carefully designed 
landscaping. 


4.3.4 Pedestrian Walkway 


4.3 


4.4 


The pedestrian walkway will have noise and visual impacts related to the 
construction of New Revere Station (CR) and the parking area. Operational impacts 
of the commuter rail station will include increased noise levels at these facilities and 
potentially increased vibrations. Noise levels during construction will include 
excavation equipment, sheet piling or slurry wall construction, and concrete mixing 
trucks, which are expected to raise the ambient dBA levels. Exact increases in noise 
levels will have to be compared with ambient dBA levels. Visual impacts related to 
the station and parking areas can be mitigated with carefully designed landscaping. 


a Lynn Busway 


Operational and construction noise and vibration impacts are likely in the areas of 
existing residential, commercial and industrial development in both Revere and 
Lynn. Specific facilities will need to be identified in order to perform a more in- 
depth noise and vibration impact assessment. 


Impacts on Natural Resources 


The natural resources within the study area include wetlands and floodplain, hazardous 
material and historical. There is no evidence of any archeological sites within the project 
area. The following is a description of the natural resources within the project area based 
on discussions with the City of Revere Planning Department, the Massachusetts 
Department of Environmental Conservation and the Massachusetts Historical Commission. 


a. 


Wetlands and Floodplain 


The only designated wetlands within the project area are located on the west side of 
the commuter rail tracks, north of the Wonderland Greyhound Dog Track and the 
County Ditch which is located at the rear of the Wonderland Greyhound Dog Track 
parking lot. The County Ditch is hydraulically connected to the wetlands on the 
west side of the commuter rail tracks and Rumney Marsh which is a designated 
Area of Critical Environmental Concern (ACEC). The County Ditch is piped 
through the developed area of Revere and discharges into Diamond Creek through 
the Rumney Marsh into the Pines River. The triangular area behind the Wonderland 
Greyhound Dog Track parking lot has not been designated a wetland according to 
maps available at the City of Revere. 
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Virtually all of the project area is within the 100 year flood plain. While facilities 
can be constructed above the 100 year flood elevations, compensation must be made 
for any loss in floodplain storage. Compared to the vast area available for flood 
storage including all of the existing parking areas and the wetlands of Rumney 
Marsh, the loss of storage caused by construction of any of the proposed 
alternatives is considered minimal and can potentially be mitigated by either on site 
or downstream improvements. Therefore, floodplain impacts will not be considered 


- further in this study, but this needs to be verified at the ENF submission stage. 
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. Hazardous Materials 


The Department of Environmental Protection maintains a list of potentially 
contaminated sites in the Commonwealth. A review of the Locations To Be 
Investigated list indicated that there were no sites within the project area. Along the 
commuter rail and the Blue Line, hazardous materials associated with railroad 
rights-of-way may be identified. Typical materials could include total petroleum 
hydrocarbons (TPH), such as oil, grease, and fuel from leaks and/or spills; 
polycyclic aromatic hydrocarbons (PAH), from parial combustion of petroleum 
products; polychlorinated biphenyls (PCB); heavy metals; and herbicides from 
vegetation management. 


Also, the sites of Bob’s Auto Body and the Wonderland Metal Workshop are likely 
to contain contaminated material. A testing program should be implemented prior to 
or during the design phase to verify the presence, classification and disposal 
requirements of any hazardous materials. 


Historical 


Review of the City of Revere and Massachusetts Historical Commission records 
indicate that there are no historic structures within the project area. The Wonderland 
Ballroom which is over 50 years old and has social historical significance is most 
likely eligible to be listed in the National Register of Historic Structures. However, 
to date no application has been made. 


. Permitting 


For all of the alternatives considered, an Environmental Notification Form (ENF) 
will be required for the MEPA process. A MEPA Certificate on the ENF will 
determine whether an Environmental Impact Report (EIR) will have to be prepared. 
If federal funding is involved an Environmental Impact Statement (EIS) or an 
Environmental Assessment (EA) may be required. Table 4-4-1 summarizes the 
likelihood of whether an EIR (EIS) will be required. 


Table 4-4-1 also contains likely permits that will be required. Many of these permits 
are dependent on the degree of disruption of bordering vegetated wetlands. If less 
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than 5,000 square feet. will be disturbed the permitting requirements will simply be 
the Order of Conditions of the Revere Conservation Commission. If more than 
5,000 s. f. are disturbed a Variance to the Wetland Regulations will have to be 
approved DEP. This will also trigger the requirement for a USACOE 404/Section 
10 permit, as well as, a DEP Water Quality Certification 401 Permit. It is essential 
that the permitting requirements be established early in the project so as not to delay 
its schedule. 


TABLE 4-4-1 
SUMMARY OF MAJOR PERMITTING REQUIREMENTS BY ALTERNATIVES 


Alternative EIR Required Likely Permits 


Not cies - Local Order of Conditions 
- DEP Superseding Order of 
Conditions for Wetlands 
Variance For Disturbances 
Greater than 5,000 square feet. 
- Army Corps 404/Section 10 
- DEP Water Quality Certification 401 
Blue Line North | Possible - Disturbance of one or more | Same as above 
acres of bordering 
vegetated wetlands, and; 
- Construction of any new 
rapid transit line on new 
ROW; and; 
- extension or abandonment 
of an existing rapid transit 
line. 


Blue Line South Possible - Same as above, and; Same as above 
- the provision of 1000 or 
| new parking spaces. 
Walkwa 


Lynn Busway Likely - Same as Blue Line es & | Same as above, and; 


South, and; - C.91 license for work within and 
- any project requiring a over Waterways of the 

(1) Ref: 301 CMR 11.00, Massachusetts Environmental Policy Act Regulations (MEPA), Section 11.25, Review 

Thresholds: Categorical Inclusions. 










































C.91 license for non-water Commonwealth . 
dependent use of one or - MCZM Consistency Certification 
more acres of tidelands. 
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@ 4.4.1 Automated People Mover 
4.4.1.1 Wetlands 


Construction of the New Revere Station (CR) will disrupt bordering 
vegetated wetlands. Preliminary discussions with DEP indicate that even 
though the wetlands drain to the Rumney Marsh ACEC, these wetlands 
are not considered valuable. If it is determined upon field verification of 
the location of these wetlands that more than 5,000 square feet will be 
impacted, a variance from the Wetland Regulations will be required. If 
less than 5,000 square feet of wetlands are impacted, wetland replication 
acceptable to the City of Revere Conservation Commission will be 
required. 


4.4.1.2 Hazardous Materials 


Existing literature does not indicate the presence of any hazardous 
materials along APM alignment. However, along the commuter rail 
alignment hazardous material may be encountered. If hazardous material 
is found, it must be classified and disposed of in accordance with state 
and federal regulations. 


4.4.1.3 Historical 


There do not appear to be any historical impacts associated with this 
alternative. 


4.4.2 Blue Line North 
4.4.2.1 Wetlands 


It appears that the alignment of the Blue Line North alternative, by 
crossing the County Ditch, will impact wetlands. In addition, 
construction of the New Revere Station (CR/BL) will disrupt bordering 
vegetated wetlands. If the area of disturbed wetlands exceeds 5,000 
square feet a variance from the DEP wetland regulations must be 
obtained. If the area of disturbed wetlands is less than 5,000 square feet 
replication or mitigation acceptable to the City of Revere Conservation 
Committee must be performed. 
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4.4.2.2 Hazardous Material 


Existing literature does not indicate the presence of any hazardous 
materials along the Blue Line extension alignment. However, along the 
commuter rail alignment hazardous material may be encountered. If 
hazardous material is found, it must be classified and disposed of in 
accordance with state and federal regulations. 


4.4.2.3 Historical 


The Blue Line North alignment will be located very close to the 
Wonderland Ballroom, which is not a historic structure but is likely 
eligible to be placed on the National Register of Historic Places. Special 
construction techniques may be required so that the impacts to this 
structure are eliminated, minimized or mitigated and that the structure 
will be protected during construction, as per the requirements of the 
Massachusetts Historic Commission and other regulatory agencies. 


Blue Line South 


4.4.3.1 Wetlands 


The Blue Line South alignment will disrupt bordering vegetated wetlands 
at the New Revere Station (CR/BL). If the area of disturbed wetlands 
exceeds 5,000 square feet, a variance from the DEP wetland regulations 
must be obtained. If the area of the disturbed wetlands is less than 5,000 
square feet, replication. or mitigation acceptable to the City of Revere 
Conservation Commission must be performed. 


4.4.3.2 Hazardous Materials 


Existing literature does not indicate the presence of any hazardous 
materials along the Blue Line relocation, except possibly in the area of 
Bob’s Autobody on North Shore Road. Along the commuter rail 
alignment hazardous material may be found, requiring identification, 
classification, disposal and meeting all regulatory agency requirements. 


4.4.3.3 Historical 


No historic structures are anticipated to be affected by this alternative. 
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4.4.5 


4.4.6 


Pedestrian Walkway 


4.4.5.1 Wetlands 


Construction of the New Revere Station (CR) will disrupt bordering 
vegetated wetlands. Preliminary discussions with DEP indicate that even 
though the wetlands drain to the Rumney Marsh ACEC, these wetlands 
are not considered valuable. If it is determined upon field verification of 
the location of these wetlands that more than 5,000 square feet will be 
impacted, a variance from the Wetland Regulations will be required. If 
less than 5,000 square feet of wetlands are impacted, wetland replication 
acceptable to the City of Revere Conservation Commission will be 
required. 


4.4.5.2 Hazardous Material 


Existing literature does not indicate the presence of any hazardous 
materials along pedestrian walkway alignment. However, along the 
commuter rail alignment hazardous material may be encountered. If 
hazardous material is found, it must be classified and disposed of in 
accordance with state and federal regulations. 


4.4.5.3 Historical 


No historical structures are anticipated to be impacted by this alternative. 


Lynn Busway 


4.4.6.1 Wetlands 


A Lynn Busway located adjacent to the commuter rail tracks between 
Wonderland and Central Square Station in Lynn will require traversing 
the Rumney Marsh Salt Flats of the Pines and Saugus Rivers, which is 
designated an Area of Critical Environmental Concern (ACEC). In order 
to construct this facility, need for the project must be fully demonstrated, 
and that no reasonable alternative exists. As a means of mitigation, DEP 
suggested that the Watershed Commission be contacted to see if there 
might be an appropriate mitigation measure within the watershed of the 
Pines and/or Saugus River which might help preserve their quality. 


4.4.6.2 Hazardous Material 
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Existing literature does not indicate the presence of any hazardous 
materials along the Lynn Busway alignment, particular attention needs to 
be paid to the General Electric River Works Plant and through industrial 
area of Lynn. However, along the commuter rail alignment hazardous 
material may be encountered. If hazardous material is found, it must be 
classified and disposed of in accordance with state and federal 
regulations. 


4.4.6.3 Historical 


An inventory of historical structures will have to be made for this 
alternative, particularly along the alignment through the City of Lynn. 


Impacts on Traffic & Air Quality 


Automated People Mover 


4.5.1.1 General 


See CTPS Technical Memorandum. 


4.5.1.2 Air Quality 


See CTPS Technical Memorandum. 


4.5.1.3 Construction 


The Automated People Mover can be constructed with minimal 
disturbance to traffic operations on North Shore Road. The Automated 
People Mover is proposed to be constructed on piers over North Shore 
Road. The placement of the piers can be designed such that no 
construction will be required within North Shore Road right-of-way. 
Subject to the final design location of the piers, a lane shift may be 
required for foundation work zones. 


Placement of the beams above North Shore Road will require a lane 
reduction and crossover or short-term roadway closures, which could 
occur during off-peak or nighttime construction. The placement of the 
beams could be completed within a few nights of construction, depending 
upon the number of beams required. 

As a result of the construction, there will be impacts to the access and 
circulation within the private parking lots west of North Shore Road 
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4.5.2 


Existing Wonderland Greyhound Dog Track parking lot circulation will 
need to be modified. 


Blue Line Extension - North 


4.5.2.1 General 


See CTPS Technical Memorandum. 


4.5.2.2 Air Quality 


See CTPS Technical Memorandum. 


4.5.2.3 Construction 


The Blue Line extension will require phased construction of a segment of 
North Shore Road. In order to provide the necessary vertical clearance for 
the Blue Line as it crosses under the road, the profile must be raised 
approximately six feet. This can be accomplished by reconstructing 
approximately 750 linear feet of North Shore Road, beginning 50 feet 
north of the existing Wonderland Station driveway. 


The first phase would include the construction of a temporary 
widening/detour of North Shore Road to the west, beginning at the 
Wonderland Station driveway and continuing approximately 300 feet 
north of Shawmut Street. In order to construct the widening, traffic would 
be shifted to the east on North Shore Road. Upon completion of the 
widening, traffic would then be diverted to the temporary alignment. 


With four lanes of traffic maintained on the westerly alignment of North 
Shore Road, “cut and cover” construction of the Blue line alignment under 
the east side of the road can then be completed. In this phase, the Blue 
Line construction limits should be sufficient to provide four lanes of traffic 
(approximately 46 feet), for the next phase of construction. 


Phase Two would provide four travel lanes shifted to the east side of North 
Shore Road constructed in the previous phase, which would allow for the 
remainder of the cut and cover construction for the Blue Line. The 
temporary detour constructed in Phase One would be removed. Upon 
completion of the Blue Line, North Shore Road can be constructed. Also 
during this phase, Shawmut Avenue will need to be reconstructed to meet 
the grade of North Shore Road. 
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Access will be maintained to the Wonderland Station drives and the 
@ parking lots off North Shore Road. Access will also be maintained to 


Shawmut Avenue during all phases. 


4.5.3 Blue Line Relocation - South 
4.5.3.1 General 


See CTPS Technical Memorandum. 


4.5.3.2 Air Quality 


See CTPS Technical Memorandum. 
4.5.3.3 Construction 


Cut and Cover construction will be required for the Blue Line South 
crossing under North Shore Road and VFW Parkway (Route 1A). Four 
lanes of traffic should maintained on VFW Parkway and two lanes 
maintained on North Shore Road. 


@ The construction under North Shore Road can be completed in two phases. 
First shift the traffic onto a 26 foot wide section of roadway. This will 
allow for Blue Line construction under a portion of the road. Upon 
completion of the cut and cover construction, traffic can be shifted onto a 
minimum 26 foot wide section constructed in the first phase. Blue Line 
Tunnel construction can be completed and North Shore Road can be 
reconstructed to its original cross-section. 


4.5.4 Pedestrian Walkway 
4.5.4.1 General 


No significant impacts to traffic will result with the addition of a 
pedestrian walkway. An exclusive pedestrian crossing signal phase across 
North Shore Road may require improvements to the signal timings based 
on the anticipated number of pedestrians. 


4.5.4.2 Air Quality 


See CTPS Technical Memorandum. 
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4.5.4 Construction 


A pedestrian walkway will have minimal impacts on the existing traffic 
during construction. Work will include traffic signal adjustments, 
installation of bollards, and signing and striping, which can occur without 
significant impact to existing traffic. 


4.5.5 Lynn Busway 
4.5.5.1 General 


See CTPS Technical Memorandum. 


4.5.5.2 Air Quality 


See CTPS Technical Memorandum. 


4.5.5.3 Construction 


The Lynn Busway will have minimal impacts to the existing traffic during 
its construction. Traffic impacts will occur while making traffic 
improvements on Route 1A at Wonderland Station and at the two 
intersections in the vicinity of the Saugus River. Improvments to the 
railroad bridges in Lynn will also result in traffic impacts. 
Accommodations can be made to minimize interference with Wonderland 
Greyhound Dog Track access, existing traffic on Route 1A, and street 
crossings in Lynn during. construction 
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S 5 CAPITAL COSTS 


5.1 General Assumptions 


Capital costs for the various alternatives are based on the conceptual designs 
included in the Feasibility Study and are based on recent contract prices for: 


the South Boston Piers Transitway, 

Old Colony Railroad Rehabilitation Project, 

Woburn Regional Transportation Center Project, 

the Blue Line Improvement Program, and 

the Newburyport Commuter Rail Restoration Project. 


The costs shown are in 1997 dollars, and include a 35% general contingency and a 
15% allowance for engineering and MBTA construction management and 
administration. Acquisition costs are based on 1997 assessed values obtained 
from the City of Revere. 
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5.2 ‘Awioimated People Mover 


1. Track 
Commuter Rail 
Signals 
Realign Track 
Relocate Universal Crossover 


2. APM Systems 
Guideway & Systems 


3. APM Structures 

Substructure 
Excavation 

Backfill 


Concrete Footings & Pile Caps 


Foundation Piles 
Superstructure 

Concrete Slab 

Structural Steel 


4. APM Stations 
Platforms 
Ramps and Stairs 
5. Revere Commuter Rail Station 
6. Parking Lot & Access Road 
Parking Lot 


Access Road w/Culvert 


7. Wetland Mitigation 
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CONSTRUCTION COSTS 
Quantity Unit 
1 LS 
3200 TF 
1 EA 
1300 LF 
1200 CY 
900 CY 
500 CY 
12000 LF 
32000 SF 
1700000 LBS 
8000 SF 
- 2400 SF 
1 LS 
1 LS 
1 LS 
1 LS 


35% Construction Contingency 


ROW Acquisition 


15% Design & Administration 


Cost/Unit 


$1,000,000 
$100 
$50,000 


$1,200 


$25 

$20 

$400 

$15 

$50 

$1 

$60 

$40 

$2,100,000 

$541,500 

$200,000 

$100,000 
Subtotal 


Subtotal 


Subtotal 


Total 
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FwmH te M & 


Page 51 


Cost 


1,000,000 
320,000 
50,000 


1,560,000 


30,000 
18,000 
200,000 
180,000 


1,600,000 
1,700,000 


480,000 
96,000 


2,100,000 


541,500 
200,000 


100,000 


10,200,000 
3,600,000 
13,800,000 
1,400,000 
15,200,000 
2,300,000 


17,500,000 


LS Transit Systems, Inc. 
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5.3 Blue Line Extension - North 
CONSTRUCTION COSTS 
Quantity Unit Cost/Unit Cost 
1. Track & Systems 
Commuter Rail 
Signals 1 LS $1,000,000 $ 1,000,000 
Relocate Universal Crossover I EA $50,000 $ 50,000 
Blue Line 
Signals 1 LS $2,000,000 $ 2,000,000 
OcsS 5500 TF $75 $ 412,500 
Track 5500 TF $130 §$ 715,000 
Diamond Crossover (13' C-C) ] EA $300,000 §$ 300,000 
2. Blue Line Structures 
Boat Sections 
Excavation 42800 CY $25 $ 1,070,000 
Backfill 7200 CY $20 $ 144,000 
Concrete 8970 CY $400 $ 3,588,000 
Tunnel Sections 
Excavation 43000 CY $25 § 1,075,000 
Backfill 7300 CY $20 §$ 146,000 
Concrete 14300 CY $400 $ 5,720,000 
Underpinning (Wonderland Ballroom) 1 LS $500,000 $ 500,000 
3. Roadway Reconstruction 
Route 1A (500' +/-) 1 LS $200,000 $ 200,000 
Maintenance & Protection of Traffic (Rte 1A) 1 LS $150,000 $ 150,000 
4. Revere Commuter Rail/Blue Line Station 1 LS $2,850,000 $ 2,850,000 
5. Parking Lot 
Parking Lot ~ 1 LS $395,100 $ 395,100 
Access Road w/ Culvert 1 LS $200,000 $ 200,000 
6. Wetland Mitigation 1 LS $100,000 $ 100,000 
Subtotal $ 20,600,000 
35% Construction Contingency $ 7,200,000 
Subtotal $ 27,800,000 
ROW Acquisition $ 1,500,000 
Subtotal $ 29,300,000 
15% Design & Administration $ 4,400,000 


Total $ 33,700,000 
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5.4 Blue Line Relocation - South 
CONSTRUCTION COSTS 
Quantity Unit Cost/Unit Cost 
1. Track & Systems 
Commuter Rail 
Signals 1 LS $1,000,000 $ 1,000,000 
Realign Track 3200 TF $100 $ 320,000 
Relocate Universal Crossover 1 EA $50,000 $ 50,000 
Blue Line 
Signals 1 LS $2,000,000 $ 2,000,000 
Ocs 4000 TF $75 $ 300,000 
Track 4000 TF $130 $ 520,000 
Diamond Crossover (35'+ C-C) 1 EA $400,000 $ 400,000 
Remove Exist. OCS System $750 LF $10 §$ 57,500 
Remove OCS Structures 65 EA $4,000 $ 260,000 
2. Blue Line Structures 
Boat Sections 
Excavation 47900 CY $25 $ 1,197,500 
Backfill 9000 CY $20 $ 180,000 
Concrete 12875 CY $400 §$ 5,150,000 
Tunnel Sections 
Excavation 73560 CY $25 $ 1,839,000 
Backfill 13000 CY $20 $ 260,000 
Concrete 24360 CY $400 $ 9,744,000 
3. Roadway Reconstruction 
Route 1A (200' +/-) 1 LS $100,000 $ 100,000 
North Shore Road 1 LS $100,000 $ 100,000 
Maintenance & Protection of Traffic 
(Rte 1A and North Shore Road) 1 LS $300,000 $ 300,000 
4. Revere Commuter Rail/Blue Line Station 1 LS $2,850,000 $ 2,850,000 
5. Parking Lot 1 LS $2,323,900 $ 2,323,900 
6. Wetland Mitigation ; 1 LS $200,000 $ 200,000 
Subtotal $ 29,200,000 
35% Construction Contingency $ — 10,200,000 
Subtotal $ 39,400,000 
ROW Acquisition $ 5,700,000 
Subtotal $ 45,100,000 
15% Design & Administration $ 6,800,000 
Total $ 51,900,000 
MBTA Wonderland 
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5.5 Pedestrian Walkway 


1. Track 
Commuter Rail 
Signals 
Realign Track 
Relocate Universal Crossover 


2. Pedestrian Walkway 
Pedestrian Walkway 
Canopy 
Miscellaneous 


3. Roadway Reconstruction 
Traffic Signal Modification 
Striping and Paving 

4. Revere Commuter Rail Station 

5. Parking Lot & Access Road 
Parking Lot 


Access Road w/Culvert 


6. Wetland Mitigation 
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CONSTRUCTION COSTS 
Quantity Unit Cost/Unit Cost 
1 LS $1,000,000 $ 1,000,000 
3200 TF $100 $ 320,000 
1 EA $50,000 $ 50,000 
1 LS $100,000 $ 100,000 
8800 SF $65 $ 572,000 
1 LS $50,000 $ 50,000 
1 LS $50,000 $ 50,000 
1 LS $50,000 $ 50,000 
1 LS $2,100,000 $ 2,100,000 
1 LS $541,500 $ 541,500 
1 LS $200,000 $ 200,000 
1 LS $100,000 $ 100,000 
Subtotal $ 5,100,000 
35% Construction Contingency $ 1,800,000 
Subtotal §$ 6,900,000 
ROW Acquisition $ 1,400,000 
Subtotal $ 8,300,000 
15% Design & Administration $ 1,200,000 
Total $ 9,500,000 
LS Transit Systems, Inc. 
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5.6 Lynn Busway 


Costs for construction of the Lynn Busway were developed by using the MBTA’s 1995 
North Shore Transportation Study. This study included costs for construction of a rail 
system, including track, power and bridge structures, within the MBTA’s commuter rail 
right-of-way. Costs for construction of the Lynn Busway were derived using this report 
as a basis. 


By removing the costs for signals and power, track construction costs could be equated to 
those for busway construction. The approximate cost for construction of the busway is 
$15 million. Roadway and signal improvements will be required on both sides of the 
Saugus River crossing and at the Route 1A intersection at Wonderland Station. These 
improvments will have an approximate construction cost of $800,000. 


Because the Lynn Busway will operate on existing structures across the Saugus River, it 
will not require any new bridge structures. In Lynn, however, there are several grade- 
separated crossings of the MBTA’s right-of-way. These structures will require upgrades 
and widenings at an approximate cost of $20 million. 


Acquisition costs between Wonderland Station and the MBTA’s right-of-way will be 
$1.4 million. An additional $1.5 million of right-of-way acquisition will be required in 
order to make the connections to Route 1A in the vicinity of the Saugus River. 


The total cost for construction of the Lynn Busway, including 35% construction 
contingency, acquisition costs and 15% design & admininistration, will be approximately 
$60.1 million. 
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6 SUMMARY 


The following matrix ranks each of the alternatives in order by impact. The rank of 1 (one) indicates 
the alternative with the least negative impact and the rank of 5 (five) indicates the greatest negative 
impact. 


TABLE 6-1-1 


CONSTRUCTION FEASIBILITY 
ALTERNATIVE RANKING 


IMPACTS APM Blue Line 
North 


Impacts 2 4 2) i 3 
Reeaipeee |e Ue) oe ie I | sae | 
Natural Resources 2 5 3 I 4 
a a —= 
& AirQuality 3 2 1 4 5 

Ease of 

' 
Impacts on i ae | 

BlueLine Extension 

I 
Acquisition 

Cost $1,400,000 $1,500,000 $5,700,000 $3,000,000 
Total 

CapitalCost $17,500,000 $51,800,000 







Blue Line | Pedestrian 
South Walkway 
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I. INTRODUCTION 


A. Purpose of Analysis 


The purpose of this task is to develop the financial information that will allow the MBTA to 
assess the financial feasibility of each of the alternatives. The report begins with a description of 
the capital and operating cost requirements. The capital cost requirements were developed as 
part of the Construction Feasibility Technical Memorandum. The operating and maintenance 
(O&M) cost estimates presented in this report utilize operational assumptions developed as part 
of the Operations Analysis Technical Memorandum. The next section includes fare assumptions, 
ridership estimates and passenger fare revenue, developed by CTPS. A cost-effectiveness 
evaluation of each alternative is then followed by a conclusion. 


The alternatives selected for analysis are as follows: 


Alternative 1; Automated People Mover (APM): Elevated double guideway connecting the 


existing Blue Line Wonderland Station to the new Revere Commuter Rail Station on the 
Rockport/Ipswich Line. For the purposes of this analysis, CTPS’s “upper bound” estimates of 
APM ridership and revenue were utilized. : 


Alternative 2: Blue Line Northern Alignment: Extension of the Blue Line from the existing 
Blue Line Wonderland Station to the new Revere Commuter Rail Station. 


Alternative 3: Blue Line Southern Alignment: Realignment of the Blue Line from the existing 
Revere Beach Station to the new Revere Commuter Rail Station. This alternative would 
abandon the existing Blue Line Wonderland Station. 


Alternative 4; Pedestrian Walkway: Construction of an at-grade walkway from the existing 
Blue Line Wonderland Station, through the parking lot, to the new Revere Commuter Rail 
Station. The walkway would be covered by a canopy which would be interrupted at Route 1A 
and at parking lot roadway crossings. 


Alternative 5: Lynn Busway: Construction of a busway from the existing Blue Line 
Wonderland Station to Lynn, generally via existing rail rights-of-way. 
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Il. CAPITAL COST REQUIREMENTS 


A. Capital Cost Methodology and Assumptions 


The infrastructure requirements of each alternative were developed as part of the Wonderland 
Connector Construction Feasibility Report. That report contains an evaluation of the 
construction feasibility of each alternative, its impacts on traffic and the environment, and 

infrastructure capital cost estimates. The capital costs include items such as: track and system 
upgrades (to the Blue Line and Commuter Rail), station and parking lot construction, wetland 


mitigation, right-of-way (ROW) acquisition, construction contingency and design/administration. 


Vehicle requirements were estimated as part of the Wonderland Connector Operations Analysis 
Technical Memorandum. For the APM alternative only, vehicle costs are included in the APM 
system cost and do not appear as a separate equipment cost. The Blue Line Northern Alignment 
alternative requires one additional trainset (6 cars) and the Blue Line Southern Alignment 
alternative does not require any additional vehicles. The busway alternative requires only one 
additional bus to operate from Lynn to Wonderland to address the proposed operating plan. The 
Rockport/Ipswich commuter rail line service, which will make a stop at the new Revere Station, 
will not require any additional equipment. Equipment unit costs for Commuter Rail, Blue Line, 
and the busway were obtained from MBTA Planning and are consistent with other MBTA 
planning projects. 


B. Capital Cost Summary 


Vehicle requirements and costs are shown in Table 1. Infrastructure and vehicle costs for the 
Alternatives are summarized in Table 2. ; 


Table 1: Vehicle Requirements and Costs 


Alternative Vehicle Unit Cost per Vehicle | Total Equipment Cost 
Requirement (million 1997$) (million 1997$) 
Blue Line $1.30 /car $7.8 
Northern 
Blue Line $1.30 /car $0.0 
Southern 
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Track 

APM Systems (including vehicles) 
APM Structures 

APM Stations 

Commuter Rail Station ; 

Parking Lot/Access Roads 

Wetland Mitigation 

Construction Contingency 

ROW Acquisition 


BLUE LINE Track & Systems 
NORTH 


Table 2: Capital Costs 




































Blue Line Structures 
Roadway Reconstruction 
Commuter Rail Station 
Parking Lot/Access Roads 
Wetland Mitigation 
Construction Contingency 
ROW Acquisition 


Blue Line Vehicles 
Track & Systems 


Blue Line Structures 





Construction Contingency 

ROW Acquisition 

Design and Administration 
INFRASTRUCTURE 

Blue Line Vehicles 

TOTAL VEHICLES 
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@ Track 


Pedestrian Walkway 

Roadway Reconstruction 

Commuter Rail Station 

Parking Lot/Access Roads 

Wetland Mitigation 

Construction Contingency 

ROW Acquisition - 

Design and Administration 
INFRASTRUCTURE 


Busway Construction 
Roadway and Signal Improv. 
Structures 

Construction Contingency 
ROW Acquisition 
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Ill. OPERATING AND MAINTENANCE COST REQUIREMENTS 


A. O&M Cost Methodology and Assumptions 


The O&M costs for the APM alternative were derived from similar systems operating in the 
United States and in Europe. O&M unit costs for the Blue Line alternatives were based on the 
North Shore Transportation Study Blue Line Cost Model (8/95). The bus O&M unit costs were 
derived from the North Shore Transportation Study three variable bus cost model. The 1992 unit 
costs were inflated to 1997 dollars by assuming a three percent inflation rate per year. The 
walkway alternative maintenance costs were based on similar projects conducted by members of 
the consultant team. 


It was assumed that the costs saved by eliminating the existing Blue Line Wonderland Station 
would balance with the costs of maintaining the Revere Commuter Rail Station. The additional 
cost of maintaining the new Revere Commuter Rail Station was added to the APM, Blue Line 
Northern and Walkway alternatives. The Blue Line Southern alternative does not include this 
additional cost. The busway alternative does not include the construction of the Revere 
Commuter Rail Station, therefore has no costs associated with it. 


Although the operating plan assumes that all Rockport/Ipswich commuter trains would stop at 
the new Revere Commuter Rail Station, it would not notably increase existing operating and 
maintenance costs on that line. 


B. O&M Statistics 


The operating plan assumptions for each alternative are described in the Wonderland Connector 
Operations Analysis Technical Memorandum. These plans generated annual operating statistics 
which are summarized in Table 3. This table includes only incremental costs, or the additional 
costs, associated with operating the Wonderland Connector. The statistics for the Blue Line 
Southern alternative represent the net increase, which takes into account the elimination of some 
existing track. 
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@ Table 3: Operating Statistics 


Annual Operating Statistics 


‘Vehicle Hours 8,760 
Vehicle Miles 


BLUE LINE NORTHERN Train Hours 


BLUE LINE SOUTHERN 
BUSWAY 











Car Miles (net) 
Peak Trains (net) 
Peak Cars (net) 
Route Miles (net) 








Bus Hours 
Bus Miles 
Peak Buses 

Busway Miles 
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C. O&M Cost Summary 
A summary of the annual operating and maintenance costs for each alternative is shown in Table 


Table 4: O&M Cost Summary 





Annual O&M 
Cost 
(million 1997$) 


Unit Cost 



















8,760 vehicle hours 
55,745 vehicle miles 
1 station 




















Station Maintenance $600,000 /station 


TOTAL 














3,297 train hours $67.72 /train-hr 





















400,306 car miles $2.17 /car-mi 
1 peak trains $16,791 /pk-train 
6 peak cars $4,063 /pk-car 
0.47 route miles $665,866 /rt-mi 
1 station $600,000 /station 
































1,175 train hours $67.72 /train-hr 
143,880 car miles $2.17 /car-mi 
0 peak trains $16,791 /pk-train 
0 peak cars $4,063 /pk-car 
0.17 route miles $665,866 /rt-mi 


$600,000 /station 














3,504 bus hours $36.32 /bus-hr 










101,758 bus miles $2.43 /bus-mi 
1 peak buses $39,413 /pk-buses 
4.40 busway miles $30,000 /busway-mi 
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“Iv. ESTIMATED REVENUE 


A. Fare Assumptions 


The CTPS ridership and revenue model assumed a full adult cash fare using current MBTA fare 
policies. 


B. Ridership 


Ridership estimates were generated by CTPS using their transportation demand model. Table 5 
includes the new daily and annual ridership estimates for each alternative. The annual ridership 
was calculated by multiplying the daily ridership by 261 weekdays, plus 50% service assumed on 
104 weekend days. More detailed ridership analysis and results can be found in the Wonderland 
Connector Travel Demand Report, developed by CTPS. As noted earlier, CTPS’s “upper 
bound” estimates have been utilized for the APM alternative. 


C. Farebox Revenue 


Daily and annualized revenue estimates were calculated by CTPS for this study. Farebox revenue 
estimates are also shown in Table 5. 


Table 5: Ridership and Revenue 


New Daily 
Revenue 
(19973) 


187,800 
469,500 
516,450 
15,650 
78,250 





D. Other Revenue Sources 


A relatively exhaustive list of potential sources of conventional and innovative funding of the 
Wonderland Connector could include some of the following elements: 


1. Government assistance (State, Local, FTA) 


Federal assistance would generally take the form of capital construction grants. State resources 
could take the form of capital grants, operating assistance, or credit support such as issuance of 
certificates of participation. This is the conventional approach for MBTA capital programs. 
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2. Phased implementation 


Newly surplus MBTA acreage in the vicinity of Wonderland might be sold to partially offset the 
costs of transit improvements. The Wonderland Connector would be implemented and funded in 
phases. If the first phase were to be the APM Alternative, the Revere Commuter Rail Station and 
a modest parking facility would be constructed along with the APM facilities. This would require 
a capital investment of $17,500,000. If in a subsequent year, the Blue Line was to be extended 
beyond Revere via the existing railroad right-of-way, a series of actions could be executed to 
maximize the value of the initial capital investment. 


A. Expand the modest parking facility, to address the total intermodal parking demands. 
The access road and some parking spaces would already exist. New construction 
would be limited to basic parking lot items 


B. Expand Revere Station (RR, APM and bus) to accept the relocated Blue Line 
activities. The majority of facilities, other than the Blue Line platforms would already 
be in place 


C. Sell the surplus MBTA property, vacated by the relocated Blue Line, on the open real 
estate market. This nearly waterfront acreage would be proximate to the City’s Parcel 
B development and likely very attractive. 


D. Sell the, by this time, well-established APM to the new developer of the former 
MBTA Wonderland Station acreage. The APM would provide, a seamless link from 
an intermodal transportation hub right to their “front door” (the initial capital cost of — 
the APM system is estimated to be $5,600,000). 


3. Sale of surplus MBTA acreage 


Newly surplus MBTA acreage in the vicinity of Wonderland might be sold to partially offset the 
costs of transit improvements. (See item 2.C) 


4. Joint development of transit assets 


Parcel availability and configuration is important in creating private enthusiasm for joint 
development projects. Revenues could be generated from lease or sales of property rights. This 
could include air rights above the parking facilities of the two Blue Line alternatives. It could 
also include private developments with direct access to the intermodal station alternatives. 
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5. Private management 


' Private participation in a transit project can be thought of as a continuum. Possibilities for private 
sector participation range from turnkey (private design and construction), to build-operate- 
transfer (BOT), to design-build-operate-maintain (DBOM), to totally contracted “super” turnkey. 
Arrangements with significant private sector participation have recently been used to contract for 
entire lines or systems. This would be most applicable for the APM alternative. It would not 
likely be prudent to take on responsibility for a new mode (APM). The current APM market is 
“hot” and would likely generate a cost-effective bid. 


6. Leases 


A lease-back arrangement with private investors might be used to fund an asset such as a transit 
station, offering the MBTA some savings over an outright purchase. This could have potential if 
a major development on the existing Wonderland Dog Track site were to come to light. The 
station building could be constructed as an integral part of a development. 


7. Benefit assessment district 


Benefit assessment districts are formed to levy initial or annual fees on development to fund 
transit infrastructure. A common form is a transportation development district, or TDD. 
Assessments can be levied on existing and/or future development. Affected development is most 
often directly at station sites, or immediately adjacent to station sites. While possible, this is not 
likely for the Wonderland Connector Project. 


8. Special tax district 


A special taxing district can be formed, similar to a sales tax or utility service area, Taxes that are 
collected are then pooled into a district fund for improvements. While possible, this is not likely 
for the Wonderland Connector Project. ; 


9. Density bonuses 


A density bonus is a zoning technique that allows a larger project than usual under the local 
zoning code, offering a greater incentive for private investment. This technique would need to be 
advanced by local Revere officials. . 


10. Other Taxes and Fees 


Other taxes such as transient occupancy (hotel guest) tax, mortgage recording tax, auto 
registration tax, and gasoline tax could be used to fund transit improvements. Hotel and 
mortgage taxes might be applied locally, while the others would require regional coordination at 
a minimum. 
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Vv. FINANCIAL ANALYSIS 


A. Annualized Costs 


The purpose of the cash flow analysis is to determine what financial resources will be required 
each year in order to implement the alternative. Calculating these annualized operating and 
capital costs allows for consistent cost comparison among alternatives. The total annualized cost 
is calculated by summing the annual operating and maintenance costs, annualized capital and 
equipment costs and subtracting the annual farebox revenue. The conversion of capital costs into 
an equivalent annual payment is based on current Federal Transit Administration (FTA) 
procedures. The infrastructure costs were annualized based on a 6 2% interest rate and 30-year 
lifecycle. The Blue Line equipment was assumed to have a 25-year life cycle and the buses a 12- 
year life cycle. For all alternatives, the design and construction period was assumed to be 3 - 
years. The sum of the annual operating costs, annualized capital and equipment costs, and 
annual revenue are presented in the following table. 


Table 6: Annualized Costs 





B. Cost Per New Rider 


One of the key measures used by the FTA to assess the cost-effectiveness of major transit 
projects throughout the country is the New Trip Index, or cost per new rider (target - $6.00). The 
calculation of the cost per new rider for each Wonderland alternative is shown in Table 7. 


Cost per New Rider 
(1997$) 


$11.2 


Table 7: Cost Per New Rider 







Les) 










: 469,500 $8.89 
. 77 


$78.2 
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The Blue Line Southern alternative produces the lowest cost per new rider, $6.77. The APM and 
Blue Line Northern alternatives are on a similar scale while the Busway alternative does not 
produce comparable results. The Walkway alternative, which does not generate any new transit 
trips, cannot be compared in this analysis. 


C. Vehicle Miles Traveled 


A key effectiveness measure is the reduction in vehicle miles traveled (VMT) and vehicle hours 
traveled (VHT) due to construction and operation of the transit alternative. These factors were 


calculated by CTPS for the 2020 forecast year. 


Table 8: Changes in Daily VMT and VHT 


Alternative Changes in 
VHT 


APM (6,550) (300 
BLUE LINE NORTH (24,000) (700 
BLUE LINE SOUTH (26,700) (800 


Changes in 
VMT 







— 





— 






— 













WALKWAY. | GOO 20) 


D. Average Daily Traffic Forecasts 


Another key measure is change in forecast daily traffic in the Wonderland Connector Study area. 
These forecasts were calculated by CTPS. 


Table 9: Change in Average Daily Traffic Forecasts 


See Year 2020 


Alternative Route 1A Route 1A Route 1A Route 1A | North Shore Rd 
North of North of South of | North of Bell S. of Butler 
Revere St. | Butler Circle | Butler Circle Circle Circle 












APM SOA] BO) 
G,110)] __d,17| 100], 
100) 
—) 
a) 





E. Travel Time Savings 
The travel time savings expected to result from the Wonderland Connector are presently being 
calculated by CTPS. This is an important new FTA “mobility improvement” criteria. This 


aggregate value includes travel time savings for people making trips on transit (both new and 
existing transit riders) as well as savings that accrue to people using competitive modes (auto and 
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commercial). The dollar value for annual travel time savings reported is based on standardized 
dollar values developed by FTA using USDOT April 1997 guidance. 


Table 10: Travel Time Savings 


To be inserted. 


F. Transit Access Improvements 


An important criteria in the selection of a transit alternative is the effect on transit access in the 
surrounding neighborhoods. CTPS is conducting such an analysis that will be included in the 
final technical memo. 


Table 11: Transit Access Improvement Analysis 


To be inserted. 
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VI. CONCLUSION 


The preferred alternative for the Wonderland Connector must be made part of the next Unified 
Work Program (UWP), Capital Program and Transportation Improvement Program (TIP). In 
addition, as the MBTA has the need to balance competing demands for capital investment 
throughout the MBTA service area, it is likely that innovative funding techniques may be needed 
to bring the Wonderland project to fruition. 
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MEMORANDUM 


TO: Peter Calcaterra, MBTA April 5, 1998 (original) 
; April 30, 1998 (revised) 
FROM: _ Scott Peterson and Vijay Mahal 


RE: Ridership Forecasts for the Wonderland Connector Study 


1 D N/SUMMARY 


This memorandum presents the preliminary ridership results for five 
transit alternatives which came out of the screening process of the Wonderland 
Connector Study. The main purpose of these alternatives is to provide better 
access to those north shore patrons who have destinations in the Financial ses 
District, Government Center, East Boston and the Logan Airport. These 
alternatives which include an Automated People Mover (APM Shuttle), two 
versions of the Blue Line extension, an At-Grade Walkway and an Exclusive 
Busway provide several possible means of connecting the Rockport/Ipswich 
Commuter Rail with the Blue Line. In addition to the ridership forecasts, this 
memorandum summarizes the estimated traffic impacts, fare revenues, air 
quality impacts and system wide travel time savings for each alternative. 


Based on the projected ridership, traffic and air quality impacts, the two | 
alternatives involving the Blue Line extension are ranked among the top. Both 
the Blue Line alternatives are projected to divert roughly 1,500 to 1700 trips per 
day from the automobile mode in the year 2020. Under these alternatives, we 
are forecasting roughly 4,000 transfers from the commuter rail to the Blue Line 
on a typical weekday. The Blue Line ridership north of Aquarium is projected 
to increase by approximately 4,000 passenger boardings. 


The next best alternative is the APM Shuttle which is projected to carry 
anywhere between 600 and 750 passengers from the commuter rail to the Blue 
Line. The traffic and air quality impacts resulting from this alternative would 
be very moderate. 


The other two alternatives involving the At-Grade Walkway and a 
Busway from Lynn are ranked at the bottom. Under these alternatives, we are 
projecting that only 250 passengers would transfer from the commuter rail to 
the Blue Line on a typical weekday. The auto diversion from these two 
alternatives would be negligible and so would be the associated air quality 
and traffic impacts. | 


State Transportation Building - Ten Park Plaza, Suite 2150 + Boston, MA 02116-3968  (6)7) 973-7100 + Fax (617) 973-8855 - TTY (617) 973-7089 - ctps@cips.org 


The remainder of this memorandum presents a brief description of the 
study area, a definition of the alternatives, methodology used in ridership 
estimation and a discussion of model results. 


2. STUDY AREA 


The study area is located in an urban area of the north shore bounded by 
Route 1 on the west, the Atlantic Ocean to the east, Boston on the south and the 
New Hampshire boarder on the north. Two major radial highways, Route 1 and 
Route 1A traverse through the study area. Peak —_ traffic is usually very 
congested on both these highways. 


The northern portion of the study area is served by the Rockport and 
Ipswich commuter rail lines with fifteen stations presently and two more 
expected by the year 2000 because of a planned extension to Newburyport. The 
southern portion is served by the Blue Line with Wonderland Station in Revere 
as the northern terminus. This service contains eight stations north of Boston 
Harbor. The Blue Line serves as the primary transit mode to Logan Airport. The 
study area is also served by six express bus routes that travel into downtown 
Boston from Salem and Marblehead. There are numerous local bus routes that 
act as feeder services to the transit modes described earlier. 


Figure 1 shows some details of the study area such as the major highways, 
the Rockport/Ipswich commuter rail line, the Blue Line, and most of the buses 
serving this corridor. Figure 2 shows the current layout of the Wonderland 
Station in relation to the commuter rail. Figure 3 shows all the express bus 
routes currently serving the north shore area. 


3. DESCRIPTION OF ALTERNATIVES 


Five Build Alternatives were modeled using the CTPS ‘s Regional Travel 
Demand Model set. In addition, a Base Case, otherwise known as the No Build 
alternative was also developed and modeled. The Base Case alternative 
constitutes the baseline conditions representing no action and against which all 
the other build alternatives are evaluated. The Regional Transportation Plan for 
the Boston metropolitan region served as a basis for developing the Base Case 
assumptions. 


Table 1 shows a complete list of the projects assumed in the Base Case and 
all the build alternatives. Some of the significant highway projects include the 
new depressed Central Artery, the Third Harbor Tunnel connection to I-90, I-93 
Industriplex Interchange, and the Beverly Salem Bridge/ North Street Connector. 











Figure 1: Map of the Study Area 
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oe Figure 2: Detailed Map of the Present Wonderland Area 
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Table 1: Projects Assumed for Each Scenario 
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The Old Colony Lines, the Greenbush Line, the Newburyport Extension, and the 
Worcester Extension are examples of commuter rail projects. The South Boston 
Pier Transitway, Green Line to Medford Hillside, and the Washington Street 
Replacement Trolley service are examples of rapid transit projects that were 
added. A brief description of each alternative is presented below. 


3.1 The APM Shuttle (Alternative 1) 


Under the APM alternative, two technologies were considered by the. 
project team: the Hecto shuttle and the Automated Guideway Transit (AGT). As 
far as the transit operations are concerned, we were told that these two 
technologies would be very similar. Since the ridership estimated by our 
forecasting models for a particular mode depend only on the service 
characteristics of that mode, which in turn depends on the transit operations, we 
concluded that these two technologies would have similar ridership potential. 
Therefore, we decided to model only one of them. We picked the AGT system 
for modeling purposes. The Automated People Mover (APM) falls under the 
AGT technology. 


Under this alternative, a new commuter rail station was assumed to exist 
on the Rockport/Ipswich Line at its closest point with Wonderland Station on 
the Blue Line. The APM shuttle would provide the connection between the new 
commuter rail station and the Wonderland Station on the Blue Line. The shuttle 
would be operating on a two-minute peak headway, over a 0.27-mile segment. 

The average runtime would be roughly 1.4 minutes. It would operate on two 
fixed elevated guideways with two cars in the peak direction. The capacity of 
each car would be 35 people. If necessary, two cars can be joined together to 
provide a combined capacity of 70 people. 


3.2 The Blue Line Extension, Northern Alignment (Alternative 2) 


This alternative would involve extending the Blue Line approximately 0.4 
miles from the current Wonderland Station to a new commuter rail station on 
the Rockport/Ipswich line. The alignment would make a hard left, just north of 
the Wonderland Ballroom, tunneling under Route 1A. Then it would come to 
grade over the County Ditch and swing south to the new commuter rail station. 
Two new stations would be built, one for the commuter rail and one for the Blue 
Line. 


The Blue Line would maintain the present headway of 3.5 minutes and an 
operating speed of 20 mph. 








3.3 Blue Line Extension, Southern Alignment (Alternative 3) 


In this alternative, the Blue Line would be reconfigured by constructing a 
two-track connection from Revere Beach Station to a new commuter rail station 
on the Rockport/Ipswich line. The present Wonderland Station would be 
eliminated. The connection would be below-grade from Revere Beach Station, 
tunneling under Route 1A, rising to grade behind the Stop-and-Shop property to 
the new commuter rail station. The new alignment would be roughly 0.2 miles. 


3.4 At-Grade Walkway (Alternative 4) 


The fourth alternative is an at-grade walkway from a new commuter rail 
station on the Rockport/Ipswich Line to Wonderland. The walkway would be 
interrupted by a signal crossing at Route 1A approximately 0.18 miles from the 
new commuter rail station. The total length on the walkway would be 0.27 miles 
and it would take an average pedestrian about 7 minutes to walk this distance 
and make the connection to the Blue Line. 


3.5 Exclusive Busway (Alternative 5) 


The alternative involves building an exclusive busway from Lynn 
commuter rail station to the current Wonderland Station on the Blue Line. This 
busway would be used by all the express buses that currently travel through 
Lynn and by a new shuttle bus from Lynn to Wonderland. All the express buses 
that would use this stretch would benefit from the exclusive right-of-way and 
save roughly 4 minutes in travel time. Figure 3 all bus routes that could 
potentially use the busway. The busway would follow the commuter rail right- 
of-way up to the Saugus River. It would then divert onto Route 1A to use the 
present bridge over the Saugus River, then divert onto an abandoned right-of- 
way to its terminal point, Wonderland. The busway would traverse 
approximately 4 miles and use an operating speed of 28 mph. 


4. TRAVEL DEMAND METHOD 


This section describes the travel demand forecasting methodology used in 
the Wonderland Connector Study. The present method is based on data and 
procedures developed at the Central Transportation Planning Staff (CTPS) over 
many years and is considered a significant improvement over the previous 
model that was used in the North Shore Transit Study. A considerable amount 
of research has gone into deriving the components of this new model set and we 
feel it is beyond the scope of this memorandum to present a detailed description 
of each model component. Hence, a simplified version of the methodology is 
presented here. 








Figure 3: Bus Routes Serving the North Shore Area 
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The model set is of the traditional four-step variety and is implemented in 
the UTPS software package. It uses the best component models, networks and 
input data available at CTPS at this time. Figure 4 shows a schematic diagram of 
the four-step travel demand forecasting process. The following section presents 
a brief description of this process. 


4.1 The Four Step Process 


The four-step process consists of a set of computer-based supply and 
demand models that account for such things as future study area population, 
downtown employment and travel time and cost characteristics of the competing 
highway and transit modes of travel. 


This set of models was developed at CTPS and has been used extensively 
over the course of the last few years for a variety of projects. The models are the 
same type as those used in most large urban areas in North America. For this 
project, they were first run and adjusted several times until they replicated the 
existing highway and transit counts at an acceptable level of accuracy. Then 
inputs to the models for the year 2020 were developed and the models were run 
for all the alternatives described above. 


Prior to running the model set, market areas were delineated for all 
stations along the Blue Line and the Rockport/Ipswich commuter rail line. These 
are the geographic areas from which most users of each station would likely 
come. They were delineated on the basis of several passenger surveys conducted 

. by CTPS in recent years and expected future transit service configuration in the 
study corridor. It was assumed that, for existing stations, future market areas 
would be equivalent to existing market areas. The four steps of the modeling 
process are: 


Trip Generation: The first in the set is a trip generation model. A projection of 
year 2020 study area population was translated, using current trip generation 
rates, to estimates of number of daily trips that would be made from the study 
area to all other places in eastern Massachusetts— i.e., trip "origins", which do not 
have specified destinations. Similarly, projections of employment and 
development in areas to be served by study area transit services (primarily the 
Boston CBD) were translated, again using trip generation rates, into estimates of 
number of daily trips that would be made to these areas from all places in 
eastern Massachusetts—~ i.e. trips "attractions", which do not have specified 
origins. Population, employment and development projections were furnished 
by the Metropolitan Area Planning Council. 


Trip Distribution: The second model is a trip distribution model. It was used to 
link the trip origins in the study area with the trip attractions in the CBD and 








Figure 4: Travel Demand Forecasting Process 
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other areas of the metropolitan region.. The result was a forecast of total daily 
trips made specifically from the study area to the CBD and other points, 
irrespective of travel mode. 


Mode Choice: The third model in the model set is a mode choice model that 
predicts how many of the daily trips from the study area would use transit 
versus an automobile for the entire trip. In making this forecast, the model 
considers the travel times and costs of each mode (most of which are derived 
from a computerized highway and transit network) and certain characteristics of 
the travelers (whose numbers are estimated in the trip distribution step), such as 
the number of automobiles available to their households. In forecasting, it was 
assumed that the current MBTA fare structure would continue to exist for the 
most part. Any specific changes in fare policy as indicated by the MBTA were 
incorporated in the model set. It was further assumed that auto-operating costs 
would remain the same in real terms. Downtown parking costs were assumed to 
increase in real terms due to tighter constraints on parking there. Travel times 
on the roadway system for both automobiles and buses were projected by the 
computerized network to increase by the year 2020 as more automobile trips 
lengthen times for everyone. 


Trip Assignment: In the final modeling step, transit trip assignment, the transit 
trips that were forecast using the mode choice model were assigned to specific 
transit lines represented in the network. The output of this final step was an 
estimation of the year 2020 daily transit trips that would be made from the north 
shore area on all transit lines, in this case, the commuter rail, local bus, express 
bus, private carriers and the Blue line. 

The auto person trips, a byproduct of the mode choice model are converted into 
vehicles trips based on average auto occupancy rates in the metro Boston area. 
These vehicle trips are then assigned to the highway network using a mullti- 
iteration equilibrium highway assignment. 


4.2 Model Area and Zone System. 


The model area encompasses 164 cities and towns in Eastern 
Massachusetts, as shown in Figure 5. This figure also shows the five concentric 
rings into which the model area is divided for estimation and calibration 
purposes. The current model is divided into 873 internal traffic analysis zones 
(TAZ). There are 101 external TAZs that surround the periphery of the modeling 
area and allow for travel between the model area and the adjacent areas of 
Massachusetts, New Hampshire, and Rhode Island. The 873 internal zone 
system was created from the CTPS 787-zone system by disaggregating TAZs in 
the Urban Ring Corridor. Most disaggregation occurred in Cambridge, 
Sommerville and Boston areas. This 873-zone model set is known as the Urban 
Ring Model. 








Figure 5: Map of the EMRPP Modeling Study Area 











4.3 Major Data Inputs 


CTPS's travel model set underwent a major revision in the year 1993, and 
several important data sources have been revised. These sources were again 
updated for the Urban Ring Project and for the Wonderland Connector Study. 
Some of this data are from the year 1990 but other pieces are more current. So in 
this memo, the term "base year" should be thought of as the year 1991 for 
simplicity. The following is a general description of the data inputs used. 


¢ _ Household Travel Survey: In 1991, CTPS conducted a household travel 
survey. The survey took the form of an activity-based travel diary that 
was filled out for the weekday. Approximately 4,000 households, 
generating about 39,000 weekday trips were represented in the final 
database. This data was used to estimate new trip generation, auto 
ownership distribution, and mode choice models. 


e External Cordon Survey: Also in 1991, CTPS conducted a survey of 
automobile trips traveling from adjacent areas to the modeling area. 
These results were used in trip generation and distribution to 
update estimates of external trips. 


° Site level employment database: Employment estimates for 1991 were taken 
from several sources. These were then combined into a single, unified 
regional employment database. 


e US. Census Data: Various files from the 1990 census were used in the 
. model estimation and calibration processes. 


e Ground Counts: Transit Ridership and highway traffic volume data 
representing early 1990 conditions were amassed into a database and used 
to calibrate the travel models. 


e Households and employment are major inputs into the model, most 
significantly in the trip generation phase. This information was derived 
from several sources. One source consisted of land use data for the Urban 
Ring Study. This was obtained to produce projections of employment 
and households for the forecast years. The data was collected in the mid 
nineties to refine and improve the models that lie within the downtown 
area. This included floor space inventories from the communities within 
the core area that was collected from the local assessors and planning 
departments. 





4.4 Household and Employment Forecasts 


The household and employment forecasts are derived for two different 
geographic areas. For rings zero and one of Figure 5, the employment forecasts 
were derived from the land use data collected for the Urban Ring Study that was 
mentioned previously. Using 1990 census data and the 1991 employment 
database, base year relationships between land use by household and 
employment were created and applied to the MAPC household and employment 
forecasts (for the core area). Assuming these relationships would remain stable 
over time, future land use was translated into equivalent population and 
employment totals for the disaggregated zones. This was then compared and 
controlled to community control totals that the Metropolitan Area Planning 
Council (MAPC) had prepared. For rings 2 through 4, MAPC provided 
household and employment forecasts for 2020 at the community level. This was 
then disaggregated into TAZs by CTPS as input into trip generation. 


4.5 Transportation Networks 


The highway and transit networks are integrated within one software 
package, the Urban Transportation Planning Software (UTPS). 


The regional highway network contains over 40,000 links and 15,000 
nodes. It is fairly comprehensive in the core area and contains all of the major 
arterials, expressways, and interstates for the region. Each link in the highway 
network contains several important attributes that are used in the path building 
process. These include number of lanes, free flow speed, free flow time, and 
capacity. Functional class is coded, as are various geographic flags useful for 
summarizing emissions. Another code is used to distinguish links open to high- 
occupancy vehicles from all other links. The forecast year has all of the necessary 
updates to include the depressed Central Artery and other major projects. 


The transit network represents the entire MBTA bus, rail services and 
Boston Harbor Ferries in Eastern Massachusetts. Like the highway network, 
each transit link contains several attributes such as distance, time, mode category 
and speed. A series of transit links define a route. The route contains the 
headway, runtime, and stop information. The service for each route was coded 
for the AM peak period. 


For both the highway and transit networks, most-likely travel paths are 
built, then skimmed and the resulting impedances are input to the trip 
distribution and mode choice models. 





4.6 Network Building Process 


The transit network is superimposed on the highway network. Buses 


_ traverse parts of the highway network and may make use of all of the links in the 


highway network. The commuter trains, trolleys, and rapid transit lines are 
represented by exclusive links that are connected to the highway network by 
means of access links. 


There are three types of access links used to allow movement between the 
transit and highway network or within the transit network. 


e Walk-access links are coded to represent the average walk time from any 
zone to a transit station stop. An average walk speed of 3 mph is assumed. 
The following maximum distances were used in walk link coding: buses, 
one-half mile; rapid transit, three-quarters of a mile; and commuter rail, one 
mile. 


e Drive-access links are coded from all zones to the four closest park-and-ride 
lots. The appropriate drive time and distance were obtained from the 
highway network and coded. Each park-and-ride is connected to a transit 
station through the use of a walk-access link. 


e Transfer links are provided where necessary to allow a connection to be 
made between different modes of transit. The transfer time and distance 
were measured and coded for each transfer location. 


A walk network connects the highway and transit networks in 1 the area of 
downtown Boston. It acts as a circulatory system between the transit stations 
and the TAZ’s. This was incorporated to reduce an overestimation of transfers 
that were occurring in the downtown subway stations. The walk links in this 
network are coded with a 3-mph speed. The distances have been accurately 
measured and coded with a walk-access link having a minimal distance of 0.1 
miles that connects the subway stations and TAZs together. 


Fares are incorporated into the model and assume a full adult cash fare. 
Each transit mode is assigned a boarding fare and up to seven link codes to 
represent zonal fares. Park-and-ride fees are added on the walk access links 
connecting them with the station. 


4.7 Path Building 
Path building is performed for the walk and drive modes separately. A 


single best path is identified as the best time between a given origin and 
destination using transit. Any costs associated with the path are converted into 





an appropriate amount of time. There are seven primary path parameters that 
can be applied by mode to help determine the best path. 


Initial wait time 

Transfer wait time 

Drive-access time 

Walk-access time 

Maximum transfers 
Minimum/Maximum transfer time 
Fares 
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Once these parameters have been adjusted to accurately replicate the base 
year, they are carried over to the base case and the alternatives. In each instance 
once a path has been determined, its characteristics are saved in a file that later 
becomes an input to the mode choice model. These characteristics are in-vehicle- 
travel time, wait time, transfer time, cost, and number of transfers. 


4.8 Air Quality Analysis 


The air quality impacts of alternative transportation scenarios can be 
analyzed using the standard traffic forecasting models. Our models estimate 
future traffic volumes, average highway speeds, vehicle miles and vehicle hours 
traveled within the transportation network at a highly disaggregate level. Since 
the amount of air pollution emitted by the highway traffic depends on the 
prevailing highway speeds and vehicle miles traveled on the network, it is now 
possible to estimate the air quality impacts with reasonable accuracy. . 


Typically, we estimate three major pollutants emitted by the 
transportation sector: Carbon Monoxide (CO), Volatile Organic Compounds 
(VOC) and Nitrous Oxide (NoX). The model uses Mobile 5A emission factors to 
calculate these three pollutants on a link-by-link basis. 


There are other components contributing to traffic pollution which can 
not be handled directly within the model. These are: 


1. The pollutants emitted by the Diesel Locomotives of the Commuter rail 
system. 

2. The pollutants emitted by the MBTA bus system. 

3. The automobile pollution resulting from park and ride trips. 


The pollutants from the above mentioned categories can be estimated 
outside of the model. The following paragraphs describe the general off-model 
procedure that was used to handle these categories. 








4.81 Estimation procedure for non-modelable pollutants 
Pollutants from Commuter Rail Diesel Locomotives 


Using extensive data supplied by the MBTA and the diesel locomotive 
manufacturers, the EPA has developed pollutant emission factors which express 
the amount of pollutants emitted as a function of daily train-miles run. Our 
basic approach involved the following steps. 


1. Obtain the current train-miles run by the MBTA per day. 

2. Based on the MBTA's future service plan, estimate the number of train- 
miles to be run per day for each forecast year on all the existing rail 
lines as well as on all future extensions and new services such as the 
Old Colony lines. 

3. Using the emission factors developed by the EPA, and the number 
of train-miles calculated from the previous step, estimate the amount 
of pollutants emitted by the commuter rail system for each horizon 
year. 


The emission factors developed by the EPA are based on the total diesel 
fuel consumption by the entire MBTA's commuter rail system. Therefore, the 
pollutants emitted during the long idling periods have also been figured into the 
calculations. 


Pollutants from the MBTA's Diesel Buses 


The bus emissions were calculated in the same way as the commuter 
trains but with an emission factor specific to buses. The bus emission factors for 
each forecast year were calculated from the MBTA's future plans regarding the 
vehicle procurement rate, vehicle replacement rate and the fleet composition by 
vehicle age. 


Pollutants Emitted by the Park and Ride Trips 


From the outputs of the forecasting model, we summarized the total 
number of park and ride trips originating from each town in the market area to a 
given transit station. The average highway distance from each town to the given 
park and ride facility was also obtained from the model output. Using this 
information, we estimated the total VMT generated by park and ride trips at a 
given station. This procedure was repeated for all park and ride stations. The 
amount of pollutants emitted by the park and ride trips was calculated from the 
VMT by assuming an average system-wide highway speed and by applying the 
corresponding MOBILE-5A emission factor. 


4.9 Logan Trips 


‘ The Blue Line carries a significant number of transit trips to and from the 
Logan Airport. Any improvement to the Blue Line could have an impact on 
Logan trips. Logan trips can be broken into two groups, work related trips and 
passenger trips. The work trips are split by the mode choice model and then 
assigned like any other trips. 


The Logan Passenger trips are modeled using a special model called the 
Logan Ground Access Model developed for Massport. The regional model 
provides the network-related information to the Logan model and the Logan 
model provides the ridership forecasts to the regional model for subsequent 
assignment. 


5. RIDERSHIP RESULTS 


The final results of the ridership analysis are summarized in Table 2. 
For each alternative, the table presents ridership information at several levels of 
detail. The first line shows the total number of linked transit trips in the entire 
MBTA system. Next, the daily one-way volume on the Wonderland Connector 


_ (from the commuter rail to the Blue Line) is presented. The total number of trips 


diverted from the auto mode is presented next. This is followed by a summary of 
daily boardings on the Rockport/Ipswich line. The ridership on the Blue Line is 
shown next with a description of the source of the ridership. The last piece of 
information is the ridership on the northshore express buses and the Lynn 
Shuttle service. 


In the following sections, the ridership information is discussed in detail 
for each alternative. In order to gauge the relative performance of each 
alternative, comparisons are made with the Base Case numbers. 


5.1 The Base Case 


In the Base Case alternative, we are projecting 874,600 transit trips in 2020 
for the entire MBTA system. This represents an increase of 27 percent from the 
base year, 1991. Approximately 11,350 passenger boardings are projected for the 
Rockport/Ipswich commuter rail and the Wonderland Station on the Blue Line 
would continue to have a strong ridership, about 8,600 boardings a day. A 
summary of ridership information is shown in Figure 6 schematically. The total 
ridership on all the north shore express buses is projected to be around 16,000 a 
day. In the following paragraphs, we will discuss the transit ridership for each 
alternative in greater detail and compare them with the Base Case. 
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Figure 6: Daily Projected Boardings for 2020 Base Case 
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Please note, this diagram is not to scale. 





5.2 Alternative 1 


For the APM Shuttle alternative, two sets of numbers are presented. The 
lowerbound figures are based on an assumption that passengers would perceive 
the APM Shuttle travel as a two-mode transfer whereas the upperbound 
nunibers treat the shuttle as a one-mode transfer. At this time, we are not sure 
how the Shuttle transfers would be perceived by the passengers, as it is a new 
technology. For this reason, we are providing two sets of numbers. 


Figures 7 and 8 present a graphic summary of trip flows for this 
alternative. Referring to Table 2, the APM shuttle is projected to produce 
between 350 and 600 new transit trips. These trips would be diverting from the 
automobile mode. Approximately 600 to 750 people would be transferring from 
the commuter rail to Wonderland Station daily. The source of this ridership can 
be broken into three categories. The diversions from other transit contribute 


~~ between 200 and 300 people. The auto diversions contribute between 150 and 


200 people. Roughly 250 passengers who already use the commuter rail would 


take advantage of the new transfer. 


Under this alternative, the daily boardings on the Rockport/Ipswich 
commuter rail are projected to go up by roughly 400 to 550. The boardings on 
the commuter rail can be broken down into the following sources. There would 
be between 200 and 300 diversions from other transit modes, in this case, the 
Blue Line. Auto diversions would contribute between 150 and 200 boardings 
north of and including Lynn Station. The new commuter rail station would 
attract approximately 50 people. . 


Currently, a large number of passengers from the north shore drive to 
Wonderland Station and ride the Blue Line. Under the APM Shuttle alternative, 
a portion of these passengers would switch to commuter rail and make a 
convenient transfer to the Blue Line at the new Wonderland Station. 


The Blue Line ridership is projected to increase between 450 and 600 
boardings daily, north of Aquarium. The total boardings at Wonderland Station 
would go up by 350 to 400. Due to reverse trip making, the boardings at Airport 
Station would also increase by roughly 50 to 100 a day. 


5.3 Alternative 2 (Blue Line Extension-Northern Alignment) 


This alternative is projected to produce approximately 1,500 new linked 
transit trips per day. The total number of passengers transferring from the 
commuter rail to the Blue Line is estimated at roughly 3,950. The ridership on 
the Rockport/Ipswich Commuter rail is projected to increase significantly, about 
1,700 daily boardings. This increase would come from three major sources: about 
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Figure 8: Daily Projected Boardings for 
Alternative 1 - APM (Upper Bound) 





Bus Xfers to Wonderland = 1,250 


Sources of Transfers 
Diversions from Other Transit to CRR 
New CRR 
Existing Base Case CRR 
CRR to Blue Line Transfers 





New CRRStation @ @ Wonderland 
APM Shuttle 


crease in Outbound Boardings = 100 -B» © Airport 


N. Station O 


Please note, this diagram is not to scale. 








1,000 boardings would be diversions from the Blue Line, another 600 new 
boardings would be diversions from the auto mode, and lastly, the new 
commuter rail station would attract approximately 100 people whose trip 
destinations would be around North Station. The trip flows for this alternative 
are summarized in Figure 9. 


The daily ridership on the Blue Line is estimated to increase by about 
3,700 boardings north of the Aquarium Station. The new Wonderland Station 
would be attracting about 5,650 daily boardings while the current Wonderland 
Station would lose roughly 2,650 boardings. At the Airport Station, we are 
projecting about 200 more boardings. 


Under this alternative, some passengers are likely to switch from the 
express buses to the commuter rail. As a result, the express bus ridership is likely 
to decrease by about 300 per day. 


5.4 Alternative 3 (Blue Line extension: Southern Alignment) 


Of all the five alternatives analyzed, this alternative would divert the 
maximum number of trips, about 1,650 from the automobile mode. The total 
number of daily passengers transferring from the commuter rail to the Blue Line 
would also be the highest in this alternative, about 4,150. Figure 10 illustrates 
the projected trip flows schematically. 


The ridership on the Rockport/Ipswich commuter rail is projected to 
increase by roughly 1,900 daily boardings. About 1,100 of these boardings would 
be diversions from the Blue Line and the 700 would be diversions from the auto 
mode. The remaining 100 passenger boardings would be attracted by the new 
commuter rail station. 


In this alternative, the current Wonderland Station is eliminated. Asa 
result, the new Blue Line station would serve a portion of its transit market. 
Model results indicate approximately 11,750 boardings at the new station. Of 
this, 4,150 would be transfers from the commuter rail. The improved connection 
to the Logan Airport results in an increase of about 250 daily boardings. The 
ridership impacts of this alternative would be in general very similar to the 
previous alternative. 


5.5 Alternatives 4 and 5 


Our model results for the At-Grade Walkway and the Lynn Busway 
indicate that these alternatives are the least attractive ones on the basis of the 
projected transit ridership. The magnitude of the projected auto diversions and 
the ridership on the Blue Line and the commuter rail are well within the margin 





| Figure 9: Daily Projected Boardings for 
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Figure 10: Daily Projected Boardings for 
Alternative 3 - Blue Line Extension (Southern Alignment) 
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of error of the forecasting model. Therefore, for all practical purposes, one can 
conclude that these two alternatives would not have any significant impact on 
the ridership. Refer to Figures 11 and 12 for a summary of trip flows. 


Based on the daily ridership forecasts, we calculated the AM peak hour 
ridership on the commuter rail, the Blue Line and the mode of transfer. For all 
the alternatives, the peak load on commuter rail during the morning rush hour 
would occur between Lynn and the new proposed station. For the Blue Line, the 
peak load point would be between Maverick and Aquarium stations. Table3 
shows a summary of AM peak hour ridership forecasts. 


6. TRAFFIC IMPACTS 


The highway system serving the study area contains only two major 
routes running north to south. One is Route 1 which serves the western portion 
of the study area. The second route is RoutelA, also called North Shore Road. 
Route1A provides access to the current Wonderland Station and it is possible it 
will connect a future commuter rail station behind the Wonderland Racetrack. 
In this study five locations were identified as having the greatest impact from the 
transit alternatives discussed earlier. They are Route 1A, north of Revere Street, 
Route 1A, north of Butler Circle, Route 1A, south of Butler Circle; Route 1A, 
north of Bell Circle and North Shore Road, south of Butler Street. Please see 
Table 4 for a summary of the traffic impacts for each alternative. The traffic 
volumes reported here represent the average daily traffic (ADT) that were 
derived from the Regional Model. , 


The location that experiences the greatest impact in all five alternatives is 
Route 1A, north of Revere Street. The APM Shuttle reduces vehicle trips by 
about 400 each way. This is a net effect of auto diversions to the commuter rail 
and drive access trips to Wonderland Station. The two alternatives involving the 
Blue Line extensions reduce the traffic volumes on Route 1A by roughly 650 to 
800 vehicles. The At-Grade Walkway and the Exclusive Busway both have 
negligible impacts, reducing daily traffic volumes by about 100 each way. 


The next location heading south is Route1A, north of Butler’s Circle. 
Again, the Blue Line alternatives contribute to the largest reduction in traffic 
volumes, between 500 and 660 vehicles daily, each way. The At-Grade Walkway 
does not have any impact on traffic at this location because all the passengers 
who would be using it are diverting from other transit sources and never travel 
south past Wonderland Station. 


Route 1A, south of Butler and north of Bell Circle have similar results as 
the location just north of them. North Shore Road, south of Butlers Circle is not a 





Figure 11: Daily Projected Boardings for 
Alternative 4 - At-Grade Walkway 
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Figure 12: Daily Projected Boardings for 
Alternative 5 - Exclusive Busway 
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major road in the area and is used primarily for local trips, not through trips to 
Boston. The results of this analysis show little to no impact on this road for any 
of the alternatives presented. 


7. AIR LITY RESULT: 


The air quality results presented here are based on model and off-model 
calculations that take into account the major three sources affecting air quality. 
First, the auto diversions resulting from each alternative contribute to a 
reduction in the total number of Vehicle Miles Traveled (VMT) on the highway 
system. The reduction in air pollution associated with this VMT reduction is 
automatically calculated by the model. The second source is the auto pollution 
generated by all the drive access trips associated with the MBTA’s commuter rail 
and the rapid transit system. The third category deals with the pollution 
generated by the commuter rail locomotives and the MBTA's bus fleet. 

Table 5 presents a summary of the air quality results for all alternatives. 


The reduction in VMT for all the alternatives ranges from a low of 500 for 
the At-Grade Walkway to a high of 26,700 for the Blue Line extension along the 
southern alignment. The total number of Vehicle Hours Traveled (VHT) and the 
average system wide highway speed are also standard outputs of the model and 
are shown in Table 5. 


The three pollutants that are reported here are Volatile Organic 
Compounds (VOC), Nitrous Oxide (NO), and Carbon Monoxide (CO). Because 
of the magnitude of the numbers and the rounding process, the resulting 
reductions are negligible for most of the alternatives. The Blue Line extensions 
contribute to the highest reductions in NO and CO pollutants. 


8 FARER RE 


The fare revenue calculations are based on a full adult cash fare using the 
current fare policies. Please see Table 6 for a summary of revenue results. The 
alternative showing the biggest increase in revenue is the Blue Line extension 
along the southern alignment, with an income of $6,440 daily. This is closely 
followed by the northern alignment of the Blue Line extension. The range for the © 
APM alternative is between $1250 and $1750 a day. The Walkway and Busway 
are both under $1000 a day. 
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Table 6: Summary of Estimated Fare Revenue 
(Based on a Full 1997 Adult Cash Fare) 
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9. CONCLUSIONS 


The five alternatives presented here were basically designed to make the 
connection between the commuter rail and the Blue Line easier for the north 
shore patrons. On the basis of the projected transit ridership, traffic and air 
quality impacts, the two Blue Line alternatives clearly provide the biggest gains 

in connecting the two modes. The APM provides the next best solution for 
increasing ridership, decreasing traffic, and improving air quality. The Pen 
and walkway finish the list with minimal improvement. 


The Blue Line extension along the southern alignment is slightly better 
than the northern alignment primarily because the in-vehicle travel time from 
the new commuter rail station and to points south on the Blue Line has been 
reduced at the expense of eliminating the current Wonderland Station. 


We do not have a lot of information on how passengers would perceive 
the APM Shuttle. It is likely that some passengers may perceive using this mode 
as a two transfer facility; one transfer from the commuter rail to the APM Shuttle 
and a second transfer from the APM Shuttle to the Blue Line. Others may 
perceive this as a one transfer mode, given that the APM Shuttle would be 
running very frequently and its travel time would only be a couple of minutes. 
There may be other aspects of this technology such as the convenience, safety 
record and reliability that our models can not account for. However, based on 
the given service characteristics alone, we rank the APM Shuttle next to the Blue 
Line alternatives. 


The At-Grade Walkway and the Lynn Busway are the least attractive 
alternatives. We have learnt from several passenger surveys that people in 
general do not like excessively long transfer times. In the case of the At-Grade 
Walkway, passengers would have to walk more than quarter mile to make the 
connection between the commuter rail and the Blue Line. This transfer time may 
be perceived by most passengers, especially in adverse weather, as extremely 
onerous. The Lynn Busway alternative forces one extra transfer and does not 
offer significant travel time savings. For these reasons, these two alternatives do 
not increase transit ridership even modestly. Neither do they contribute to any 
traffic relief or air quality benefits. Therefore they may not even justify the 
capital investment needed to build them. 
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